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the invention. 

Background of the Invention • „i!„-, „-nn euetom was bv Backeberg et al, J. Chem. Soc, 

The eariiest report of an ^ id ^ 5 i^^MH ^ S^qufnoUne and 2,4-dimethyUH- 
972-977 (1938). However, his ^ m ^^S^S^ol ^ 2:2'-dimethylquin(3:4:5':42 

143(1947). - 1Q8 3_io89{1938)of2,4<limethyW^^ 

view ol the above work of KoerHss and I l£~nd. ^ Bachman « j. 0 rg. Chem. 16. 

12 ^1,SHo^ 

possible antimalarial agent synthesized certain 3-nitro- and 3-amino-4-dialkly- 

° lqU B n eS'« el.. J- HeterocycHc Chem. 18. 1637-1640 (19811. reported certain a-oxoimidazoWS** 
"""SIS. Went No. 3.700,674 (Dieh. et al.) describes certain Mkylamiro-^ltrtt^rtonn^ «e herbicidel 
"T^83.593 discloses certain a^emriimlde^lpvridm^ whi* are stated to be urrefu, ae 
pjive ionSTpie e 9 ents. bronchodilators vasodilators end anucoe 9 ulsnts. 

35 ^^^^^^^^^^^^^ 

^^X^^^^r^ ,z ^^ -* " mpounds 



40 



45 



50 



(R)n 




moiety contains one to four coraon atoms end benzene ring is substituted 

four carbon atoms, hydroxy, alkylammo of one to ^ "JSSrtSTrfc me to four carbon atoms, and 
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each R is independently selected from the group consisting of alkoxy of one to four carbon atoms, alkyl of 
one to four carbon atoms, and halogen, and n is an integer from 0 to 2, with the proviso that when n is 2, 
then the R substituents together contain no more than 6 carbon atoms; and pharmaceutical^ acceptable 
acid addition salts thereof. Some of the compounds of Formula I are also useful antiviral agents. 
In another aspect this invention relates to novel compounds of Formula II 



II 



wherein R', is selected from the group consisting of alkyl of one to ten carbon atoms, hydroxyalkyl of one 
to six carbon atoms, acyloxyalkyl wherein the acyloxy moiety is alkanoyloxy of two to four carbon atoms, 
or benzoyloxy, and the alkyl moiety contains one to six carbon atoms, benzyl, (phenyl)ethyl or phenyl, the 
benzyl, (phenyl)ethyl or phenyl substituent being optionally substituted on the benzene ring by one or two 
moieties independently selected from the groups consisting of alkyl of one to four carbon atoms, alkoxy of 
one to four carbon atoms and halogen, with the proviso that if said benzene ring is substituted by two of 
said moieties, then said moieties together contain no more than 6 carbon atoms; R' 2 is selected from the 
group consisting of hydrogen and alkyl of one to eight carbon atoms; and each R' is independently selected 
from the group consisting of alkoxy of one to four carbon atoms, alkyl of one to four carbon atoms, and 
halogen, and n is an integer from 0 to 2, with the proviso that if n is 2, then said groups together contain no 
more than 6 carbon atoms; and pharmaceutical ly acceptable addition salts thereof. 
In still another aspect, this invention relates to novel compounds of the formula 




30 



35 



40 



50 



55 



60 




XXII 



wherein R 6 is selected from the group consisting of alkyl of one to ten carbon atoms, hydroxyalkyl of one to 
six carbon atoms, acyloxyalkyl wherein the acyloxy moiety is alkanoyloxy of two to four carbon atoms or 
benzoyloxy, and the alkyl moiety contains one to six carbon atoms, benzyl, (phenyl)ethyl and phenyl, the 
benzyl, (phenyl)ethyl or phenyl substituent being optionally substituted on the benzene ring by one or two 
moieties independently selected from the group consisting of alkyl of one to four carbon atoms, alkyl 
alkanoate wherein the alkyl moiety contains one to four carbon atoms, and the alkanoate moiety contains 
two to four carbon atoms, alkoxy of one to four carbon atoms, and halogen, with the proviso that if the 
benzene ring is substituted by two of said moieties, then said moieties together contain no more than 6 
carbon atoms; R a is selected from the group consisting of hydrogen, trifluoromethyl, hydroxyalkyl of one to 
six carbon atoms, amnioalkyl of one to four carbon atoms, alkyl of one to eight carbon atoms and 
alkanamidoalkyl wherein each alkyl radical is one to four carbon atoms; R 9 is hydrogen or methyl; and each 
R 5 is independently selected from the group consisting of halogen, alkoxy of one to four carbon atoms, and 
alkyl of one to four carbon atoms, and n is an integer from 0 to 2, with the proviso that if n is 2, then the R 5 
substituents together contain no more than 6 carbon atoms. 

In still another aspect, this invention relates to novel compounds of the formula 



<*5>n 




XXIII 



wherein R e is selected from the group consisting of hydrogen, alkyl of one to ten carbon atoms, hydroxy- 
alkyl of one to six carbon atoms, acyloxyalkyl wherein the acyloxy moiety is alkanoyloxy of two to four 
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wmmmmm 

^SSlly. alkyl moieties which may be contained in the compounds of the invention may be straight 
° r TSS2ES S, II) and R 6 (Formuias XXI. and XXIII) substituents which are alky, preferably 

C0 ^^^SSS^ may be contained in the compounds of the invention preferably 



alkvl STul «S substituents alkoxy, aminoalkyl. alkylthio, alkylam.no, chalkylamino an alkyl 
ffier ti?an r'T, R, R* If. and/or R 8 as alkyl) preferably contain one or two carbon atoms m each alkyl 

select KKSHK and bromine. Preferred halogen substituents are ton^chtam* 
It is preferred tha n of Formulas I, II, XXII and XXIII be zero or one. It is most preferred that n of 

40 ^T^rm^ 

or phenVl. it is preferred that the benzene ring be mono-substHfcted It is most P^m***** benzyl, 
(phenylietiiyl or phenyl substituent be unsubstituted. As used in the instant specification and claims, 
"(Dhenvl)ethyl" denotes 1-{phenyl)ethyl or 2-(phenyl)ethyl. ,«*..■ 

45 ItKesently preferred that R, of Formula I and R', of Formula II be alkyl, benzyl, (phenyljethyl, eye lo- 
hexylmefty? o" hydroxyalkyl. When R, of Formula I or R', of Formula II is cyclic akyl, « is preferably cyclo- 

h6X vImJf R^ of Formula I and R' t of Formula II are hydroxyalkyl, the compounds of the invention may 
conSomone to Ze hydroxy substituents. Preferred hydroxyalkyl groups contain one ortwo hydroxy 

so substituents. t _ t . 

Presently preferred bronchodilator compounds of Formula \ are: 

1 f 8-dimethyl-2-hydroxymethyl-1 H-imidazo[4,5-clquinoline f 

1 ,8KJimethyl-2-trifluoromethyl-1 H-imidazo[4,5-c]quinoline, 

1-methyl-4-methoxy-1H-imidazo[4,5-c]quinolme f 
55 l-isobutyl-8-methyl-1 H-imidazo[4,5-c]quinoline, 

1-ethyl-2-methyl-1H-imidazo[4,5-cIquinoline, 

1-ethyl-1H-imidazo[4,5-c]quinoline, 

1-phenyI-1H-imidazo[4,5-c]quinoline, 

1-{4-fluorophenyl)-lH-im!dazo[4 r 5-clquinoline, and 
60 1-isobutyM H-imidazo[4,5-c]quinolin-4-ol. 

Presently preferred antiviral compounds of Formula II are: 

1-methyMH-imidazo[4 f 5-c]quinolin-4-amine, 

1 ,2,8-trimethyM H-imidazo[4,5-c]quinolin-4-amine f 

1-{2-hydroxyethyl)-1H-imidazo[4,5-clquinolin-4-amine # 
65 1-benzyM H-imidazo[4,5-c]quinolin-4-amine, 



EP 0145 340 B1 



1 ,2-dimethyM H-imidazo[4,5-clquinolin-4-amine, 
1-benzyU2-methyl-1H-imidazo[4 # 5-c]quinolin-4-amine f 
1 ,8-dimethyl-1 H-imidazo[4,5^)quinolin-4-amine, 
1 -cyclohexyImethyl-1 H-imidazo[4,5-c]quinoHn-4~amine, 
5 1-(2 # 3-dihydroxypropyl)-1H-imidazo[4,5-c]quinolin-4-amine, 
1-isobutyl-1H-imidazo[4,5-c]quinolin-4-amine, 
1 -n-hexy l-2-methy 1-1 H-imidazo[4,5-c]quinolin-4-amine, and 
1-n-hexyl-1H-imidazo[4,5-clquinolin-4-amine. 

The presently most preferred compounds of Formula II are the last three mentioned above. 
io It is further noted that compounds of Formula II are preferred antiviral agents over those compounds of 
Formula I which exhibit antiviral activity. 

Compounds of the invention of Formula I wherein R v R*, R and n are as defined above, and R 4 is 
hydrogen or alkyl are prepared as described in the first three steps of the Reaction Scheme A below. 
Compounds of the invention of Formula I wherein R v R 2 , R and n are as defined above, and R 4 is alkoxy, 
is alicylamino, dialkylamino, phenylthio, alkylthio, morpholino or hydroxy are prepared by further reaction of 
intermediates of Formula VIII or IX as shown in the latter steps of the Reaction Scheme below. 
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Reaction Scheme A 
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Many quinolines of Formula IV are known compounds (see, e.g.. U S Patent 3.700.67 4_ and references 
dPscribedtherein} Those which are not may be prepared by known methods, for example, from 4-hydroxy- 
tSSSS^^SSSZ in step (1) of the Reaction Scheme. Step (1) may be 
the 4-hydroxy-3-nitroquinoline of Formula III with phosphorus oxychlonde. The reaction i is preferab y 
condurted^/V-dimethylformamide and is accompanied by heating. A large molar excess o phospho us 
6S oxJcWorideis P referablya V oided.Employmentofabouta1-2molar^ 
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4-hydroxy-3-nitroquinoline has been found to be particularly suitable. Some compounds of Formula V are 
known such as those wherein R, is optionally substituted (phenyl)ethyl, 6-methoxy-8-quinolmyl, dialkyl- 
aminoalkyl, and phenyl. However, compounds of Formula V wherein H % is cyclohexylmethyl or hydroxy- 
alky! are novel. 

5 in step (2), an optionally substuted 3-n*rtro-4-chloroquinoline of Formula IV wherein R 4 is hydrogen or 
alkyl is reacted by heating with an amine of the formula Ft, NH 2 in a suitable solvent such as water or tetra- 
hydrofuran to provide a quinoline of Formula V wherein R 4 is hydrogen or alkyl- 

Steps (1) and (2) may be combined such that the 3-nitro-4-chloroquinoline need not be isolated prior to 
reaction with the amine. Such a reaction is exemplified in Example 168 and Example 249 (Step A) below. 

w Compounds of Formula V are catalytically reduced in step (3) using a platinum catalyst such as 
platinum on charcoal to provide compounds of Formula VI wherein R 4 is hydrogen or alkyl. The reduction is 
conveniently carried out on a Parr apparatus in a non-reactive solvent such as toluene or a lower alkanol. 
Compounds of Formula VI wherein R, is cyclohexylmethyl or hydroxyalkyl are novel. 

In step (4) the intermediate compounds of Formula VI are reacted with a dialkoxyalkyl alkanoate such 

is as diethoxymethyl acetate, or a carboxylic acid which can introduce the desired R 2 group, or a trialkyl prtho 
ester of the formula R 2 C(Oalkyl>3* wherein "alkyl" is an alkyl group containing 1 to about 4 carbon atoms, or 
the combination of such a trialkyl ortho ester and such a carboxylic acid to provide a novel compound of 
Formula VII, which is a subgroup of the compounds of Formula I wherein R 4 is hydrogen or alkyl. The 
reaction of step (4) is carried out by heating, e.g., at about 130°C, in the presence of an acid, preferably an 

20 alkanoic acid having one more carbon atom than R 2 . Suitable acids also include haloalkanoic acids, ammo- 
alkanoic acids, hydroxyalkanoic acids and the like. Carbon disulfide may also be used in the presence of 
strong base to provide compounds wherein R 2 is — SH. The compounds of Formula VII are active as 
bronchodilators. In addition, compounds of Formula VII wherein R 4 is hydrogen are particularly useful as 
intermediates to provide other compounds of Formula I as described below. 

25 When R 4 is H, step (5) provides a novel intermediate of Formula VIII through oxidation of the 
compound of Formula VII with a typical oxidizing agent used to form N-oxides. Suitable oxidizing agents 
include peracids and hydrogen peroxide. The oxidation reaction is preferably conducted in glacial acetic 
acid. Heating is generally employed to accelerate the rate of reaction. 

Steps (4) and (5) may be combined such that the compound of Formula VII need not be isolated pnor to 

30 reaction with the oxidizing agent Such a reaction is exemplified in Example 249 (Step C) below. 

In step (6) tne N-oxide of Formula VIII is converted to the 4-chloro intermediate of Formula IX by 
heating in the presence of a suitable chlorinating agent such as phosphorus oxychloride or thionyl chrlonde. 
Phosphorus oxychloride is the preferred chlorinating agent and it is preferred that it be used in 
combination with N,N-dimethylforrnamide as the solvent. 

35 In step (7) the 4-chloro group of the compound of Formula IX is replaced with alkoxy, alkylamino, di- 
alkylamino, phenylthio, alkylthio, or morpholino by reacting the compound of Formula IX with an alkoxide, 
an alkylamine, a dialkylamine, phenylthiol, an alkanethiol, or morpholine, respectively to provide a 
compound of the invention of Formula X. The reaction is carried out by heating the reactants, generally at 
reflux, in an inert solvent. In order to prepare compounds of Formula X wherein R 4 is— OH, an intermediate 

40 of Formula VIII is heated with an acetic anhydride as shown in step (8). 

Compounds of Formula I of the invention wherein R 2 is alkanamidoalkyl are prepared by acylation of 
compounds wherein R 2 is aminoalkyl. Compounds of Formula I of the invention wherein R 2 is alkylthio or 
benzylthio are prepared by allegation or benzylation of the corresponding mercapto compound. 

For compounds wherein R t of Formula I is hydroxyalkyl, the synthesis illustrated in the Reaction 

45 Scheme A above is preferably modified. Specifically, it is generally necessary to first block or protect the 
hydroxy group with an acyloxy group such as alkanoyloxy or benzoyloxy for step(s) (5) and/or (6) and/or 
(7), and to then remove the blocking group. Such blocking reactions are exemplified in Examples 1 19—122, 
124— 127 and 134 below. . 

The compounds of Formula II of the invention are prepared as described in the Reaction Scheme B 

so illustrated below, wherein R', R'„ R' 2 and n are as defined above. 
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In Reaction Scheme B, the 4-chloro group of a compound of Formula XI is replaced by a 4-amino group 
to provide a compound of Formula II. Preparation of compounds of Formula XI has already been described 
above in connection with step (6) of Reaction Scheme A (wherein compounds of Formula VIII are reacted to 
provide compounds of Formula IX). The reaction of Reaction Scheme B is carried out .n the presence of 
5 ammonium hydroxide or, preferably, ammonia. The intermediate of Formula XI is generally heated at 125 
to 175°C under pressure for 8-24 hours. It is preferred that the reaction be conducted in a sealed reactor iri 
the presence of either ammonium hydroxide or a solution of ammonia in an alkanol, such as, 15 h 

am ^r'compou t nds of Formula II wherein R' n is hydroxyalkyl, the blocking reactions discussed above in 
10 connection with Reaction Scheme A may be employed to provide a compound of Formula XI wherein R , is 
a protected hydroxyalkyl group. Reaction with ammonia as described in Example 191 then provides a 
compound of Formula II. - 
The bronchodilator activity of the compounds of Formula I was assessed by the measurement ot 
effects on isolated tracheal spirals. This is a well-known and conventional test method. The in vitro 
is bronchodilator activity was determined as follows: Female guinea pigs were sacrified, and each trachea 
removed and cut into a spiral strip. This strip was mounted in a constant temperature (37 C) muscle bath 
' having a volume of approximately 15 ml. The bathing medium was Krebs-Henseleit solution. Movement of 
the tracheal strip was measured by means of an isometric transducer connected to an electnc recorder. The 
bath was aerated with a mixture of 95% carbon dioxide and 5% oxygen. Contractions were induced in the 
20 strips by the addition of a suitable amount of histamine, acetylcholine or barium chloride. The amount of a 
given compound of Formula I (measured in ug/ml) required to provide greater than 75% relaxation of the 
drug induced contraction is considered an effective concentration. For comparison, a well known standard 
brochodilator aminophylline, requires concentrations of 50 ug/ml versus histamine, 100 ug/ml versus 
acetylcholine and 10 ug/ml versus barium chloride to provide greater than 75% relaxation of the drug 
25 induced contraction. . 

The compounds of Formula I may be administered to mammals in order to obtain bronchodilation. The 
compounds may be administered orally, parenterally or by inhalation. The usual effective dose will be 0.1 
to 50 mg/kg of body weight Preferably, they are administered orally. 

The compounds of Formula I, or their pharmaceutically acceptable acid-addition salts, can be 
30 combined with conventional pharmaceutically-acceptable diluents and carriers to form such dosage forms 
as tablets, capsules, suspensions, solutions, suppositories and the like to provide useful bronchodilator 

C ° m The pharmaceutical carrier employed may be, for example, either a solid or liquid. Examples of solid 
carriers are lactose, terra alba, sucrose, talc, gelatin, agar, pectin, acacia, magensium stearate, stearic acid, 
35 and the like. Liquid carriers include syrup, peanut oil, olive oil. water and the like. Similarly, the earner or 
diluent can include a time delay material well known to the art, such as glyceryl monostearate or glyceryl 
distearate, these being employed alone or, for example, in combination with a wax. 

Some of the compounds of Formula I also have antiviral activity including: 

1,8-dimethyl-8-fluoro-1H-imidazo[4^-clquinoline, 
40 i-methyl-4-(4-morpholino)-1H-imidazo[4,5-c]quinoline, 

1,8-dimethyl-1H-imidazo[43-c]quinoline, 

1 ,8-dimethyl-2-hydroxymethyl-1 H-imidazo[4,5-clquinoline, 

1- methyl-4-methoxy-1H-imidazo(4,5-c]quinoline, 

2- (3-aminopropyl)-1,8-dimethyl-1H-imidazo[4,5-c]quinoline, 
45 M.(n-butyl)-1-methyl-1H-imidazo(4,5-c]quinolin-4-amine, 

1- (2,3-dihydroxypropyl)-N-methyl-1 H-imidazo[4,5-c]quinolin-4-amine, 
1 -ethyl-2-methyl-1 H-imidazo[4,5-clquinoline, 

2- benzylthio-1-methyl-1H-imidazo[4,5-c]quinoline, 
1 -isobutyl-2-mercapto-1 H-imidazo(4,5-c]quinoline, 

so m2^-dihydroxypropyl)-4-methoxy-1H-imidazo[4,5-clquinoline, and 
4-chloro-(4-methoxyphenyl)-1H-imidazo[4,5-c]quinoline. 
The preferred antiviral compounds of Formula I are: 
1,2-dimethyl-1H-imidazo[4,5-c]quinoline, 
1,-benzyl-2-methyl-1H-imidazo[4,5-c]quinoline, and 

55 i,2,8.trimethyl-1H-imidazo[4,5-c]quinoline. J . ,. . „«-„ hU , 

The antiviral activity of such compounds of Formula I and the compounds of Formula II is Preferably 
demonstrated using the method described generally by Kern, et al., Antimicrob. Agents Chemother. 14, 

817 Thff method uses female guinea pigs of 200 to 300 grams in weight, preferably 200 to 250 grams in 
so weiaht. The preferred strain of pigs is Hartley. The pigs are anesthetized with pentobarbital and methoxy- 
Sne, and are then infected wrth about 10* plaque forming units of Type II Herpes s.mplex virus *pe 
intravaginally using a cotton swab. Type I Herpes simplex virus may also be used in this screening method. 
Drtigs are prepared in saline or in water using a surfactant such as "Tween 80" (a pofyoxyethy ^ »*» 
monooleate commercially available from Emulsion Engineering, Inc., Elk Grove Village, Illinois). Alter- 
65 nativS?me impounds of formula I and II may be formulated in "PEG 400" (a polyethylene of average 
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molecular weight of about 400, commercially available from Union Carbide Corporation) or in a poly- 
ethylene glycol cream. The drugs are applied intravaginally, for example, twice daily for a predetermined 
number of days, for example, five days. Application is initiated at a predetermined interval after infection 
such as one hour after infection. Virus replication can be monitored by determining the amount of virus 
5 recovered with vaginal swabs taken, for example, on days 1, 2, 3, 5 or 7 after infection. Virus is eluted from 
the swab in 1 ml of cell growth medium (Medium 199, Gibco Laboratories, Grand Island, New York) and 
virus titer is determined using cell monolayers. External lesions are scored daily for 10 days using the 
following scale: zero, no lesion; 1, redness or swelling; 2, a few small vesicles; 3, several large vesicles; 4, 
large ulcers and necrosis; 5, paralysis. Percent inhibition of lesion development is determined by 
w comparing untreated, but infected control animals and drug treated animals. Comparison with known 
drugs such as phosphonacetic acid and acyclovir may also be undertaken. 

In the antiviral method of the invention, active compounds of Formula I and Formula II are used to 
control Type I or Type II Herpes simplex virus by applying to a population thereof an amount of a 
compound sufficient to attain said control. 

The method of the invention is preferably used in vivo for treating infections caused by the viruses, 
especially in mammals. By "active" virus is meant non-dormant virus. The method is generally effective 
when a compound of the invention or its formulation-is administered topically (e.g., intravaginally or on the 
skin), for example, to a genital herpes infection. With some compounds of Formula I and Formula II, a 
genital herpes infection may also be treated by oral administration. For example, the compounds of 
Formula II described in Examples 175, 176, and 189, may be used to treat genital herpes infection by oral 
administration. Compounds of Formula II are also generally active against herpes infections by intra- 
peritoneal administration. However, the preferred route of administration of the compounds of Formulas I 

and TTie?S3ral compounds of Formula I and Formula II are formulated for the various routes of 
25 administration in known, pharmaceutical^ acceptable vehicles such as water or polyethylene glycol, 
generally, the compound of Formula I or Formula II being present in an amount of less than about 10% by 
weight, and preferably about 0.1—5% by weight. Such compounds of Formula I and Formula II are 
preferably administered in water with either a surfactant such as "Tween 80" {Registered Trade Mark) 
discussed above or cellulose. A 5% concentration of the surfactant has been found to be generally useful in 
so topical, oral and intraperitoneal formulations. The presently preferred antiviral formulation for topical 
administration is a cream containing 1% by weight of the preferred antiviral compound of 1-isobutyMH- 
imidazo[4,5-c]quinolin-4-amine in micronized form (i.e., an average particle size of about 1—2 microns in 
diameter); 0.2% by weight of methyl paraben; 0.02% propyl paraben; 5% by weight of "Avicel CL— 611" (a 
colloidal form of microcrystalline cellulose which has been coprocessed with sodium carboxymethyl 
35 cellulose; available from FMC Corporation, Philadelphia, Pennsylvania); and 93.78% by weight of water. 
The formulation is prepared by dry-mixing the antiviral compound with the "Avicel CL— 611" (Registered 
Trade Mark), and then combining that mixture with a solution containing the methyl paraben and propyl 
paraben in the water. 

The following examples are provided to illustrate the invention and are not intended to be limiting 
40 thereof. 

Examples 128 to 131 part B and Example 168 are outside the scope of the present invention. 

Example 1 

Preparation of a Compound of Formula V £ 
4s To a stirred solution of 50.0 g (0.24 mole) of 4-chloro-3-nitroquinoline in 300 ml of tetranydrofuran was 
added, in small portions, 52.7 g (0.72 mole) of isobytyiamine. The mixture was heated at its reflux 
temperature for one hour and was then evaporated in vacuo.. Water was added to the residue, and the solid 
was separated by filtration. The solid was suspended in one liter of water, and was dissolved by the gradual 
addition of concentrated hydrochloric acid (to pH 3 to 4) followed by filtration of the solution. The filtrate 
so was basified (to pH 9 to 10) by the addition of concentrated ammonium hydroxide to provide bright yellow 
4-(isobutylamino)-3-nitroquinoline, m.p. 119-121°C. The structural assignment was supported by infrared 
spectral analysis. 

Example 2 

Alternative Preparation of a Compound of Formula V 

55 To a stirred solution of 40% aqueous methylamine was added, in small portions, 30.0 g (0.144 mole) of 
4-chloro-3-nitroquinoline. The reaction mixture was then heated at its reflux temperature for about 0.75 
hour. After cooling, the mixture was poured in 300 ml of water. The solid was separated by filtration, and 
was then suspended in 300 ml of water. Acidification with 6N hydrochloric acid to pH 3 to 4 effected 
dissolution of most of the solid. Filtration was followed by basification of the filtrate with concentrated 

eo ammonium hydroxide to pH 8 to 10 to provide a yellow precipitate. The solid was separated by filtration, 
washed with water, and recrystallized from ethanol to provide yellow 4-methylamino-3-nitroquinolme, 
m.p. 168-170°C. Analysis: Calculated for doH 9 N 3 0 2 : %C, 59.1 ; %H, 4.5; %N, 20.7; Found: %C, 59.0; %H, 
4.2; %N, 20.8. . u , ^ . r 

Using the methods of Examples 1 and 2, and starting with the indicated substituted quinolines and 

55 primary amines, the following compounds of Formula V were prepared (Table I): 
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TABLE I 



No. 



Quinoline Starting 
Material of 
Formula IV 



Primary Amine 
Starting Material 



Intermediate of Formula V 
(m.p. in °C) 



4 
5 

6 
7 



9 
10 
11 



4,6-dichloro-3- 
nitroquinoline 



4-chloro-3-nitro- 
quinoiine 

4-chloro-3-nitro- 
quinoline 



4-chloro-3-nitro 
quinoline 

4~chloro-6-methyl 
3-nitroquinoline 



4~chloro-6-methyl- 

3- nitroquinoline 

4- chloro-6-fluoro- 

3- nitroquinoline 

4,7-d«chloro-3- 
nitroquinoline 

4- chloro-3-nitroquinoline 



-I2 4-chloro-3-nitroquinoline 
«I3 4-chloro-3-nitroquinoline 
14 ^chloro-3-nitroquinoline 



methylamine 



enthanolamine 



2,3-dihydroxy- 
propylamine 



ethylamine 
methylamine 

isobutylamine 
methylamine 
isobutylamine 
aniline 

4-methoxyaniline 

4-fluoroaniiine 

ammonia 



15 4-chloro-3-nitroquinoline n-butylamine 

16 4-chloro-3-nitroquinoline 3-hydroxypropylamine 



!7 4-chloro-6-fluoro-2- 

methyl-3-nitroquinoline 



2,3-dihydroxypropylamine 



18 4-chloro-6-fluoro- ammonia 

2- methyl-3-nitroquinoline 

19 4-chloro-6-fluoro-2-methyl- methylamine 

3- nitroquinoline 

20 4~chloro-6-fluoro-2- benzylamine 
methyl-3-nitroquinoiine 



6-chloro-4-methylamino- 

3- nitroquinoiine 
(not taken) 

4- (2-hydroxyethylamino)- 

3- nitroquinoline 

4- (2,3-dihydroxypropyl)- 
amino)-3-nitroquinoline 
(209—211) 

4-ethylamino-3-nitro- 
quinoline (145—148) 

6-methyi-4-methylamino- 

3- nitroquinoline 
(168—171) 

4- isobutylamino-6-methyl- 
3-nitroquinoline 

6- fluoro-4-methylamino- 
3-nitroquinoline 

7- chloro^isobutylamino- 
3-nitroquinoline (not taken) 

3- nitro-4-phenylamino- 
quinoline (129—132) 

4- (4-methoxyphenylamino)-3- 
nitroquinoline (136— 138) 

4-(4-fluorophenylamino)-3- 
nitroquinoline (147—151) 

4-amino-3-nitroquinoline 
(263—265) 

4-(n-butylamino)-3- 
nitroquinoiine (81—83) 

4-(3-hydroxypropylamtno)- 

3- nitroquinoline (159—162) 

4- (2^-dihydroxypropylamino)- 
6-fluoro-2-methyl-3- 
nitroquinoline (187—189) 

4*amino-6-fluoro-2-methyl- 

3- nitroquinoline (143—158) 

6-fluoro-2-methyl-4Hfnethyl- 
amino-3-nitroquinoline 
(182—184) 

4- benzylamino-6-fluoro- 
2-methyl-3-nitroquinoline 
(171—174) 
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TABLE I 



Ex. No. 


Quinoline Starting 
Material of 
Formula IV 


Primary Amine 
Starting Material 


Intermediate of Formula V 
(m.p. in °C) 


21 


4-chloro-3- 
nitroquinoline 


2-{N,N-dimethylamino)- 
ethylamine 


4-[2-(N,N-dimethylamino)- 

ethylamino]-3-nitroquinoline 

(124—145) 


22 


4-chloro-3-nitroquinoline 


ethyl 4-aminophenylacetate 


ethyl 4-(3'-nitro-4'-quinolinyl)- 

aminophenylacetate 

(104—106) 


23 


4-chloro-3-nitroquinoline 


4-chlorobenzylamine 


4-(4-chlorobenzylamino)-3- 
niiroqui nun tic \iiui laivcu/ 


24 


4-ch!oro-3-nitroquinoline 


2-methoxyethylamine 


4~<2-methoxyethylamino)-3- 
nitroquinoline (115—118) 


25 


4-chloro-6-methyl-3- 
nitroquinoline 


n-butylamine 


4-(n-butylamino)-6-methyl- 
3-nitroquinoline (not taken) 



Example 26 

Preparation of a Compound of Formula VI 

To a solution of 57.3 g (0.23 mole) of 4-(isobutylamino)-3-nitroquinoline (from Example 1) in 600 ml of 
ethanol was added about 2 g of platinum on charcoal, and the resulting mixture was hydrogenated on a 
Parr apparatus for three hours. Rltration followed by evaporation in vacuo provided a residue which 
gradually solified to yellow solid 3-amino-4-(isobutylamino)quinoline. 

Using the method of Example 26, and starting with the indicated intermediates of Formula V, the inter- 
mediates of Formula VI shown in Table II were prepared. In those cases where the hydrochloride is listed, it 
was obtained by first bubbling hydrogen chloride through an ethanol solution of the free amine and then 
separating the solid product by filtration. 

TABLE II 

Intermediate of Formula V Intermediate of Formula VI 

Ex. No. (Example No.) (m.p. in °C) 



27 2 3-amino-4-(methylamino)quinoline 

hydrochloride (294—296) 

28 3 3-amino-6-chloro-4-(methylamino)- 

quinoline (not taken) 

29 4 3-amino-4-(2-hydroxyethylamino)- 

quinoline dihydrochloride 
(282—283) 

30 5 3-amino-4-<2 f 3-dihydroxypropYl- 

amino)quinoline hydrochloride 
(201—204) 

31 6 3-amino-4-(ethylamino)quinoline 

hydrochloride (226—229) 

32 7 3-amino-6-methyl-4-(methylamino)- 

quinoline hydrochloride (>300) 

33 8 3-amino-4-isobutylamino-6-methyl- 

quinoline (not taken) 

34 9 3-amino-6-fluoro-4-(methylamino)- 

quinoline (not taken) 
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TABLE II 



Intermediate of Formula V 



Ex. No. (Example No.) 

35 10 

36 11 

37 12 

38 13 

39 14 

40 15 

41 16 

42 17 

43 18 

44 19 

45 20 

46 21 

47 22 

48 23 



Intermediate of Formula VI 
(m.p. in °C) 



3-amino-7-chloro-4-(isobutylamino)- 
quinoline (not taken) 

3-amino-4-phenylaminoquinoIine 
(not taken) 

3-amino-4-(4-methoxyphenyl- 
amino)quinoline (not taken) 

3-amino-4-(4-fluorophenylamino)- 
quinoline (not taken) 

3 r 4-diaminoquinoiine (170—174) 

3-amino-4-(n-butylamino)- 
quinoline (80—83) 

3-amino-4-(3-hydroxypropylamino)- 
quinoline (not taken) 

3-amino-4-(2,3-dihydroxypropyl- 
amino)-6-fluoro-2-methyfquinoline 
(tan solid) (not taken) 

3,4-diamino-6-fluorch2-methyl- 
quinoline (not taken) 

3-amino-6-fluoro-2-methyl-4- 
methylaminoquinoline (123—131) 

3-amino-4-benzylamino-6-fluoro-2- 
methylquinoline (not taken) 

3-amino-4-[2-(N # N-dimethylamino) 
ethylaminolquinoline (not taken) 

ethyl 4-{3-amino-4-quinolinyl)- 
aminophenylacetate (not taken) 

3-amino-4-(4-chlorobenzylamino)- 
quinoline (not taken) 



Example 49 

^Se"^ (0.207 mole) attained by the method of Example 26 was 

mixed Twrth 5u0 ^of gTadal a^tic acid and 76 ml of triethyl orthoacetate, and the resutang mixture was 
SeatedSux for Zl hours. Evaporation provided a residue which was dissolved .n 800 ml of water. The 
Stio wis basffied with concentrated ammonium hydroxide. The solid was separated by filtration and 
ZSESSh S T to Provide ^^^ImethyHH-imldazol^lquinollne. When a samp e of ita ; product was 
r^rySSfrom diethyl ether, it had a melting point of W-JMPC. Analys,s: Calculated for C^N,. 
*lc 7^ 1- %H 5 6- %N. 21.3; Found: %C, 73.4; %H, 5.7; %N, 21.5. 

So the method I of Example 49. and starting with the indicated intermediates carboxyl.c acds and 
trialkyl orthoesters. the compounds of Formula VII shown in Table III were prepared. 
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of Formula VI 
(Example No.) 
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TABLE III 

Ortho Ester; 
Carboxlyic 
Acid 



Compound of 
Formula VII (m.p. in °C) 



50 



51 



52 



53 



54 



55 



56 



57 



58 



59 



60 



61 



62 



63 



64 



26 



28 



29 



30 



31 



32 



32 



31 



33 



34 



35 



36 



37 



38 



37 



triethyl 
orthofromate; 
formic acid 

triethyl 
orthoacetate; 
acetic acid 

triethyl 
orthoformate; 
formic acid 

triethyl 
orthoacetate; 
acetic acid 

triethy 

orthoacetate; 
acetic acid 

triethyl 
orthoformate; 
formic acid 

triethyl 
orthoacetate; 
acetic acid 

triethyl 
orthoformate 
formic acid 

triethyl 
orthoformate; 
formic acid 

triethyl 
orthoformate; 
formic acid 

triethyl 
orthoformate; 
formic acid 

triethyl 
orthoformate; 
formic acid 

triethyl 
orthoformate; 
formic acid 

triethyl 
orthoacetate; 
acetic acid 

triethyl 
orthoacetate; 
acetic acid 



1 -isobutyl-1 H-imidazo[4 r 5-c]quinoline 
(92—95) 



8-chloro-1,2-dimethyl-1H-imidazo[4,5-c] 
quinoline (not taken) 



1-(2-hyroxyethyl)-1H-imidazo[4,5-c] 
quinoline (170—172) 



1-(2,3-dihydroxy propyl )-2-methy 1-1 H- 
imidazo[4,5-c]quinoline (232—234) 



1-ethyl-2-methyl-1H-imidazo[4,5-c]- 
quinoline (126—129) 



1 ,8-dimethyM H-imidazo[4,5-c]- 
quinoline hydrate (180—184) 



1,2,8-trimethyM H-imidazo[4,5-c]- 
quinoline (220—221) 



1-ethyl-1H-imidazo[4,5-c]quinoline 
(80-82) 



1 -isobutyl-8-methyl-1 H-imidazo[4,5-c]- 
quinoline (160—163) 



8-fluoro-methy 1-1 H-imidazo[4,5-c]- 
quinoline hydrate (201—205) 



7-chloro-1 -isobutyl-1 H-imidazo(4,5-c]- 
qulnoline (not taken) 



1-phenyl-1H-imidazo[4 f 5-c]quinoline 
(137—139) 



1-(4-methoxyphenyl)-1H-imidazo[4,5-cI- 
quinoline (150—152) 



1-(4-fluorophenyl)-2-methyl-1H-imidazo- 
[4,5-c]quinoline (191—193) 



1-(4-methoxyphenyl)-2-methyl-1H-imidazo- 
[4 f 5-c]quinoline (174—176) 
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TABLE ill 



Ex. 
No. 



Intermediate 
of Formula VI 
(Example No.) 



Ortho Ester; 
Carboxlyic 
Acid 



Compound of 
Formula VII {m.p. in °C) 



65 



66 



67 



68 



69 



70 



71 



72 



73 



38 



39 



40 



41 



27 



30 



26 



34 



47 



triethyl 

orthoformate; 
formic acid 

triethyl 

orthoformate; 
formic acid 

triethyl 

orthoformate; 
formic acid 

triethyl 
orthoformate; 
formic acid 

triethyl 

orthoformate; 
formic acid 

triethyl 
orthoformate; 
formic acid 

triethyl 
orthoacetate; 
acetic acid 

triethyl 
orthoacetate; 
acetic acid 

triethyl 
orthoformate; 
formic acid 



1-(4-fluorophenyl)-1H-imidazo[4,5-c]- 
quinoline (159-161) 



1H-imidazo[4,5-c]quinoline hydrate 
(>250) 

1-(n-butyl)-1H-imidazo[4,5-cIquinoline 
(not taken) 



l-(3-hydroxypropyl)-1 H-imidazo- 
l4,5-c]quinoline (not taken) 



1-methyl-1H-imidazo[4,5-c]quinoline 
(143-145) 



1 -(2,3-dihydroxypropylM H-imidazo- 
K5-c]quinoline (228—230) 



1-isobutyl-2-methyM H-imidazo- 
[4,5-c]quinoline hydrate 
(85-88) 

1 ,2-dimethyl-8-fluoro-l H- 

imidazo[4,5-c]quinoline 

(234-239) 

ethyl 4-(1-1H-imidazo[4,5-c]- 

quinolinyDphenylacetate 

(105—109) 



Example 74 

^Tfsd^n^g ?0.SlTmole!"of l-isobutyMH-imidazo^lquinoline (from Example 50) in 
150 m° of acSdd was added 1.5 equivalents (0.062 mole) of 30% hydrogen perox,de. The mixture i was 
heated at 65-70°C for one day, and was then evaporated. The residue was neutralised with saturated 
Sum biSbonate solution and the resulting mixture was extracted with dich.oromethane The , extracte 
were dried then evaporated to provide a residue which solidified gradually to yellow sol.d Hsobutyl-1H- 
S^SquinXs-oxide. This product was recrystallized twice from ethyl acetate to give sz .green 
»lSSS«: Calculated for C.^sNsO: %C,69.7; %H.6.3; %N, 17.4; Found: %C,69.7; 

%H 'lSng % th; method of Example 74, and starting with the indicated intermediates, the compounds of 
Formula VIII shown in Table IV were prepared. 
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Compound of 

Formuia VII 
(Example No.) 
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TABLE IV 

Compound of 
Formula VIII (m.p. in °C) 



75 51 8-chloro-1 i ,2-dimethyM H-imidazo[4,5-c]- 

quinolin-5-oxide (not taken) 

76 128 1-benzyl-1H-imidazo[4,5-c]quinolin-5- 
(PartC) oxide (241—251) 

77 129 l^clohexylmethyl-1H-imidazo[4,5-c]- 
(Part C) quinolin-5-oxide (224—226, dec.) 

78 54 1 -ethyl-2-methyM H-imidazo(4,5-cl- 

quinolin-5-oxide (220—222) 

79 55 1,8-dimethyl-1H-imidazo(4,5-c)quinolin- 

5-oxide (265—268) 

80 56 1,2,8-trimethyM H-imidazo[4,5-c]quin- 

olin-5-oxide (not taken) 

81 57 1-ethyM H-imidazo[4,5-c]quinolin-5- 

oxide (not taken) 

82 58 l-isobutyl-8-methyl-1H-imidazo[4,5-cl- 

quinolin-5-oxide (not taken) 

83 59 8-fluoro-methyMHHmidazo(4,5-cl- 

quinolin-5-oxide (not taken) 

84 60 7-chloro-1 -isobutyl-1 H-imidazo(4,5-c]- 

quinolin-5-oxide (not taken) 

85 61 1-phenyf-1H-imidazo(4,5-c]- 

quinolin-5-oxide (222—225) 

86 62 1-(4-methoxyphenyl)-1 H-imidazo(4,5-c]- 

quinolin-5-oxide (245—247) 

87 63 l^4-fluorophenyl)-2-methyM H-imidazo- 

(4,5-c]quinolin-5-oxide (245—248) 

88 64 l-(4-methoxyphenyl)-2-methyl-1H-imidazo- 

[4,5-c]quinolin-5-oxide (211—213) 

89 65 l-(4-fluorophenylMH-imdazo[4,5-c]- 

quinolin-5-oxide (257—259) 

90 66 1H-imidazo[4,5-c]quinolin-5-oxide (not taken) 

91 170 2-methyl-H2-(phenyl)ethyl])-1 H-imidazo- 

[4,5-c)quinolin-5-oxide (204—206) 

92 49 1,2KHmethyl-1H-imidazo[4,5K:]quinolin- 

5-oxide (234—237) 

93 69 1-methyl-1H-imidazo[4,5]quinolin-5-oxide (241—244) 

94 73 ethyl 4-0-1 H-imidazo[4,5-c]quinolin-5- 

oxidelphenylacetate (not taken) 

95 71 1 -isobutyl-2-methyM H-imidazo[4,5-c|- 

quinolin-5-oxide (214—216) 

96 72 1,2-dimethyl-8-fluoro-1 H-imidazo[4,5-c]- 

quinolin-5-oxide {not taken) 
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Example 97 

Pre TSu?e «SS^ {fr0m then 

and ioo ml of Jhosphoms oxychloride was heated at its reflux temperature for 2.5 hours and was then 
5 cooled and ice wJh stirring. Basification (to pHS-10) with 50% aqueous 

solution was followed by extraction with dichloromethane. The extracte were dried over sodium Monde 
and sodium bicarbonate, and then evaporated to provide a solid residue. A sample of the residue was 
S^Sd from diethyl ether to provide 4^loro-«sobu^ 

3SSS5 AnaWsis: Calculated for C, 4 H 17 C1N 3 : %C, 64.7; %H, 5.4; %N, 16.2; Found: %C. 64.3; %H, 5.3; 

10 %N 'us 6 ing the method of Example 97, and starting with the indicated compounds of Formula VIII, the 
compounds of Formula IX were prepared. 

TABLE V 

is Compound of 

Ex. Formula VIII Compound of 

No. (Example No.) Formula IX (m.p. in °C) 



98 92 4-chloro-1 ,2-dimethyM H-imidazo[4,5-c]- 
20 quinoline (198— 200) 

99 75 4,8-dichloro-l,2-dimethyl-1 H-imidazo- 

[4,5-c]quinoiine (not taken) 

25 100 76 l-benzyl-4-chloro-1H-imdazo[4 f 5-c]- 

quinoline (160— 167) 

101 77 4-chloro-1-cyclohexylmethyl-1H- 

imidazo[4,5-c]quinoline (176—179) 

30 

102 78 4-chloro-1-ethyt-2-methyM H-imidazo- 

[4.5-clquinoline (170—172) 

103 79 4-chioro-1,8-dimethyl-1H-imidazo[4,5-cl- 
35 *~ quinoline (233—237) 

<! 04 80 4-chloro-1 ,2,8-trimethyM H-imidazo- 

[4,5-c]quinoline (243—247) 

40 10 5 81 4-chloro-1-ethyMH-imidazo[4 f 5-c]- 

quinoline (not taken) 

106 82 4-chloro-1 -isobutyl-8-methyl-1 H-imidazo- 

[4,5-c]quinoline (202—205) 

! 07 83 4-chloro-8-fluoro-1-methyl-1 H-imidazo- 

[4,5-c]quinoline (not taken) 

108 84 4,7-dichloro-1-isobutyl-1H-imidazo[4,5-c]- 

so quinoline (not taken) 

^9 85 4-chloro-1-phenyl-1 H-imidazo[4,5-c] 

quinoline (not taken) 

55 no 86 4-chloro-1-(4-methoxyphenyl)-1H-imidazo- 

[4,5-c]quinoline (210—212) 

W 87 4-chloro-1-(4-fluorophenyl)-2-methyU1 H- 

imidazo[4,5-c]quinoline (29&— 297) 

H2 88 4-chloro-1-(4-methoxyphenyl)-2-methyl-1 H- 

imidazo[4 # 5-c]quinoline (211—213) 



45 



60 



112 89 4-chloro-(4-f1uorophenyl)-1 H-imidazo- 

65 ^ ' [4,5-c]quinoline (248—250) 
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TABLE V 



Ex 

NO. 


Compound of 
Formula VII! 
(example no.) 


Compound of 

Pnrmnla lY lm n in °C) 
rormuid ia. \ih.lj. hi \*i 


114 


131 
PartD 


4-chloro-1-[2-(phenyl)ethyl]-1H-imidazo- 
[4,5-c]quinoline (176—188) 


115 


93 


4-chloro-1-methyl~1 H-imidazo[4,5-c]- 
quinoline (179—181) 


116 


165 
Part B 


1 -benzyl-4-chloro-2-methyl-1 H- 
imidazo[4,5-c]quinoline (216—218) 


117 


95 


4-chloro-1-isobutyl-2-methyl-1H-imidazo- 
[4,5-c]quinoline (152—155) 


118 


96 


4-chloro-1,2-dimethyl-8-fluoro-1 H- 
imidazo-[4,5-c]quinoline (not taken) 



Example 119 

To a stirred, cold (5°C) mixture of 29.1 g (0.136 mole) of 1-(2-hydroxyethyl)-1H-imidazo[4,5^]quinoline 
(from Example 52) and 500 ml of pyridine was added, in small portions, 23.9 g (0.17 mole) of benzoyl 
chloride. The mixture was permitted to warm to about 20°C slowly, and was then stirred for eighteen hours 
at 20°C. The solution was evaporated, and water was added to the residue. The solid was separated by 
filtration, washed with water and recyrstallized from a 50:50 ethyl acetate/hexane mixture. Recrystallization 
from ethyl acetate and again from ethanol provided white crystals of 1-(2-benzoyoxyethyl)-1H-imidazol4,5- 
clquinoline. m.p. 149-151°C. Analysis: Calculated for C 19 H 1 sN 3 0 2 : %C, 71.9; %H, 4.8; %N, 13,2; Found: 
%C,71.8; %H.4.6;%N, 13.2 

Example 120 

A mixture of 67.5g (0.213 mole) of 1-(2-benzoyloxyethylMH-imldazo[4,5-c]quinoline (from Example 
1 19) 36 3 g (0.32 mole) of 30% hydrogen peroxide and 450 ml of glacial acetic acid was heated at 65 C for 
two days with stirring. The solution was then evaporated in vacuo, and the residue was added to water. The 
mixture was neutralized with aqueous sodium hydroxide solution and sodium bicarbonate. The solid was 
separated by filtration, washed with water and recrystallized from methanol to provide tan solid 1-(2- 
benzoyloxyethyl)-1H-imidazo[4,5-c]quinolin-5-oxide. 

Example 121 

A mixture of 50 g (0.15 mole) of 1-(2-benzoyloxyethyl)-1H-imidazo[4,5-c]quinolin-5-oxide (from 
Example 120) and 200 ml of phosphorus oxychloride was heated for two hours on a steam bath. The 
mixture was then partially evaporated in vacuo. The mixture was then poured over ice and the solution was 
neutralized with sodium hydroxide. The product was separated by filtration, dissolved in dichloromethane, 
and the solution was washed with aqueous sodium bicarbonate solution and then dried. Evaporation 
provided a solid which was recrystallized from a 50:50 methanokdichloromethane solution to provide 
white l-(2-benzoyloxyethyl)-4-chloro-1H-imidazo[4,5-c]quinoline,m.p. 186— 190°C. Analysis: Calculated for 
C 18 H 14 CIN 3 0 2 : %C, 64.9; %H, 4.0; %N, 12.0; Found: %C, 64.8; %H, 3.8; %N, 12.1 



Example 122 

A mixture of 25.3 g (0.072 mole) of 1-(2-benzoyloxyethyl)-4-chloro-1HHmidazo[4,5-c]quinoline (from 
Example 121) and 500 ml of 10% ammonia in methanol was stirred at about 20°C for three days, and was 
filtered and then evaporated to low volume. The slurry was mixed with diethyl ether, and the solid was 
separated by filtration, washed with ether and recrystallized from methanol to provide white crystals of 4- 
chloro-1-(2-hydroxyethyl)-1H-imidazo[4,5-c]quinoline, m.p. 185-187°C. Analysis: Calculated for 
C 2 H 10 CIN 3 0: %C, 58.2; %H, 4.1; %N, 17.0; Found: %C, 58.0; %H, 4.0; %N, 17.3. 

Example 123 

To a solution of 3.0 g (0.013 mole) of 1-isobutyl-1H-imidazo[4,5-c]quinoline (from Example 50) in 
150 ml of ethanol was added hydrogen chloride gas. After stirring for about one hour the solid 1-isobutyl- 
1H-imidazo(4,5-c]quinoline hydrochloride hydrate was separated by filtration and recrystallized from 
ethanol to provide off-white crystals, m.p. 227— 229°C. Analysis: Calculated for Ci 4 H 1s IVHCI-H 2 Q: %C, 
60.1; %H, 6.5; %N. 15.0; Found: %C, 60.2; %H, 6.2; %N, 15.4. 
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Example 124 

Pait M • *h« m ~*^ri of PvamnlP 119 benzoyl chloride was reacted with 1-(2^-dihydroxypropyl)-1H- 
5 cjquinoline. 

Pan -me crude product from Part A was reacted with hydrogen peroxide according to the method of 
Example Sto provide i-(2.3Kiibenzoyloxy P ropyl)-1H-imidazo[4 ( 5K J ]quinolin-5-ox,de as a pale yellow 
w solid, the melting point of crude material being 73— 82°C. 

^-L product from Part B was reacted with phosphorous ^^l^^^^t^ 
Example 121 to provide 4<hloro-1-(2.3-dibenzoyloxypropyl)^ 
,5 after recrystallization from ethanol. Analysis: Calculated for C 27 H 20 CIN 3 O 4 : %C, 66.7. %H, 4.1, /oN, 8.6, 
Found: %C, 66.3; %H, 3.9; %N, 8.4. 

^Hydrolysis of the product from Part C according to the method of Example 122 provides 4-chloro-1- 
20 {2,3-dihydroxypropyl)-1 H-imidazo[4,5-c]quinoline. 

Example 125 

Part A 



25 an 



"% 3-DihydroxypropylMH-imidazo[4,5«]quinoline (from Example 70) was reacted with excess acetic 
ihydride to provide l-{2^-diacetoxypropyD-1H-imidazo[4,5-clquinoline. 

Part -The product of Part A was reacted with hydrogen peroxide according to the method I* E»m£ej \ 
provide H2,3^iacetoxypropyl)-1H-imidazo[4,5^]quinoline-5oxide as a brownish-yellow solid, the 

30 melting point of the crude material being 84— 96°C. 

Part The product of Part B was reacted with phosphorus oxychloride according to the method of Example 
121 to provide 4-chloro-1-(23-diacetoxypropyl)-1H-imidazo[4,5-c]-quinoline. 

35 

P3rt -nie product of Part C was hydrolyzed according to the method of Example 122 to provide ^hloro-1- 
(2,3-dihydroxypropyl)-1H-imidazo[4,5^quinoline. Recrystallization from ethanol prov.ded product, m.p. 
223-225'C. Analysis: Calculated for C, 3 H 12 CIN 3 0 3 : %C,56.2, %H,4.4; %N, 15.1; Found: %C, 55.8, %H, 4.3, 
40 %N, 15.1. 

Example 126 . 
To a stirred solution of 4.0 g (0.0117 mole) of l-(2^-diacetoxypropyl)-1H-imidazo[4^-clqumohn-5- 
oxIdXS^am^SrPart B) in 50 ml of methanol was added about 12 drops of 25% sodium 
45 mlthoxide solution After one hour the product was collected by ti tration washed wrth methanol and 
recrvSzed I from ethanol to provide H2.3-dihydroxypropyl)-lH-imidazo[4.^1quin^ 
SESS AnSJSis! Calculated for C 13 H 13 N 3 0 3 : %C, 60.2; %H, 5.1 ; %N, 16.2; Found: %C, 60.0; %H, 5.0; 
%N, 15.8. 
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Example 127 

Excess acetic anhydride (100 ml) was refluxed for 0.5 hour with 1-(2,3<lihydroxypropylW-methyl-1H- 
imidSoKlSmonne (from Example 53) to provide l^iacetoxypropy.)-2^ 
clouinol ne This product was reacted with hydrogen peroxide using the method of Example 1 20 to provide 

was reacted wrth phosphorous oxychloride according to the mem 

4^hloro-(2 3-diacrtoxypropyl)-2-methyl-1H-imidazo[^ This product was dissolved in 

ml^^iSd with ammonia, and the solution was stirred for three days. The product obtained was 
4-chloro-1-(2,3-dihydroxypropyl)-2-methyl-1H-imidazot4,5-clquinoline. 



Example 128 

Part Using the method of Example 1. benzylamine and 4-chloro-3-nitroquinoline were reacted* , provide 4- 
benzylamino-3-nitroquinoline. The structural assignment for the crude product (m.p. 178-196°C) was 
65 supported by infrared spectral analysis. 
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Psrt B 

Using the method of Example 26, 42.2 g (0.15 mole) of 4-benzylamino-3-nitroquinoline was reduced to 
provide 3-amino-4-(benzylamino)quinoline as a tan solid. 

Part To the product from Part B was added 48.7 g (0.5 mole) of diethoxymethyf acetate and the mixture was 
heated on a steam bath for one hour, and was then maintained at reflux for 0.5 hour. The solution was 
added to a stirred excess of concentrated ammonium hydroxide. The solid was separated by filtration and 
washed sequentially with water, 10:1 diethyl etherrethanol and 1:1 hexane:diethyl ether. Recrystallization 
from isopropanol provided pale yellow needles of 1-benzyl-1H-imidazo[4,5-clquinoline, m.p. 179— 181°C. 
Analysis: Calculated for C 17 H 13 N 3 : %C, 78.7; %H, 5.1; %N, 16.2; Found: %C, 78.6; %H, 4.8; %N, 16.3. 

Example 129 

Part A 

A mixture of 26.1 g (0.125 mole) of 4-chloro-3-nitroquinoline, 16.4 g (0.1275 mole) of 95% cyclohexyl- 
methylamine and 16.5 g (0.125 mole) of 95% diisopropyl ethylamine in 300 ml of tetrahydrofuran was 
heated on a steam bath for 0.5 hour. The solution was evaporated and the residue was slurried in methanol, 
filtered and washed with methanol. Recrystallization from methanol provided yellow platelets of 4-cyclo- 
hexylmethylamino-3-nitroquinoline, m.p. 140— 142°C. Analysis: Calculated for C 16 H 19 N 3 0 2 : %C, 67.3; %H, 
20 6.7; %N, 14.7; Found: %C, 67.3; %H, 6.6; %N, 14.7. 

Part B 

Using the method of Example 26, 17 g (0.60 mole) of 4-cyclohexylmethylamino-3-nitroquinoline was 
reduced to provide 3-amino-4-cyclohexylmethylaminoquinoline. 

Parte 

The crude product from Part B was heated at reflux for 2.5 hours in 250 ml of 98% formic acid to 
provide l-cyclohexylmethyl-IH-imidazoK^lquinoline as a pale yellow solid. 

30 Example 130 

Using the method of Example 1, 4-chloro-3-n*rtroquinoline was reacted with 4^hlorobenzylamine o to 
provide yellow solid 4-(4-chlorobenzylamino)-3-nitroquinoline, melting point of crude product 168— 173°C. 

Example 131 

35 Part A 

Using the method of Example 1, 4-chloro-3-nitroquinoline was reacted with 2-(phenyl)ethylamine to 
provide yellow solid 3-nitro-4-[2-(phenyl)ethylamino]quinoline, the melting point of the crude product 
being 174— 180°C. 

40 Part B 

Using the method of Example 26, 3-nitrcHK2-(phenyl)ethylamino]quinoline from Part A was reduced 
to provide 3-amino-4-[2-(phenyl)ethylamino]quinoline. 

Part C 

45 Using the method of Example 49, 3-amino-4-[2-(phenyl)ethylamino]quinoline was reacted with triethyl 
orthoformate and formic acid to provide 1-[2-(phenyl)ethyl]-1H-imidazo[4,5-c]quinoline, m.p. 105— 108°C. 

Part D 

Using the method of Example 74, l-[2-(phenyl)ethylamino]-1H-imidazo[4 f 5-c]quinoline was converted 
so to yellow solid l-P-tphenyDethyll-IH-imidazo^S-clquinolin-S-oxide, melting point of crude product, 
73-95°C. 

Example 132 

To a solution of 4.0 g (0.0155 mole) of 1-isobutyl-2-mercapto-1H-imidazo(4,5-c]quinoline (from 
Example 165, Part B) in 40 ml of methanol was added 3.7 g of 25% sodium methoxide in methanol, 

55 followed by the addition of 2.4 g (0.0171 mole) of methyl iodide. The solution was heated on a steam bath 
for 0.5 hour, and was then evaporated. Water was added to the residue and the mixture was extracted with 
dichloromethane. The extracts were washed with water, dried over sodium chloride and evaporated. The 
residue was dissolved in diethyl ether and the mixture was saturated with hydrogen chloride. The 
precipitate was separated by filtration, washed with ether, and recrystallized from a mixture of ethanol and 

60 ether to provide lHSObutyl-2-methylthio-1H-imidazo[4,5-c]quinoline hydrochloride, m.p. 214— 216°C. 
Analysis: Calculated for C 15 H 17 N 3 S-HCI: %C, 58.5; %H, 5.9; %N, 13.7; Found: %C, 57.9; %H, 5.7; %N, 13.7. 

Example 133 

A sample of 2-(3-aminopropyl)-1,8-dimethyl-1H-imdazot4,5-c]quinoline hydrochloride (from Example 
65 148) was dissolved in water. Excess sodium hydroxide was added to neutralize the hydrochloric acid and 
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then excess acetic anhydride was added. The precipitate was separated by filtration, washed with water, 
n! J. mSScHSSZ Calculated for WWW: %C, 68.9; %H, 6.8; %N, 18.9; Found: %C, 68.8; %H, 
6.8; %N, 19.0. Example 134 

5 A mixture of 2.7 g (0.0080 mole) of l^sXcetoxypropylMH-imto^ 

Pvamnip 125 Part B) and 50 ml of acetic anhydride was heated at its reflux temperature for one hour. The 

^^Z^S^SX^L was mixed with 65 ml of methanol The mbdure 

nH Sol with 25% sodium methoxide in methanol. The precipitate was separated by filtration, washed 

n SW- twioe from methane.. Th^product ^ff^gSSS^ 

Example 135 

« Usina the method of Example 134, 1 ( 2^imemyl-1H-imidazo[4,5^1quinolin-5^xide (from Example 92) 
was rearted wT t rac«tic anhydride to provide l,2Kiimethyl^hydroxy-1H-im^^ 
Sc r a 5l Canted for C 12 H in N 3 0: %C. 67.7; %H, 5.2; %N, 19.7; Found: %C, 67.1; %H, 5.1, %N. 
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19 ' 5 ' Example 136 ^ 

Using the method of Example 134. i-(4.methoxyphenyl)-1H-imidazo[4,Mquinolin-5 ; ox.de (from 
Examp e 86 was^reacted with acetic anhydride to provide 4.hydroxy-1-(4-methoxyphenv M£m*tta«M£ 
clquTnoSne m.p. >300°C after recrystallization from N,N-dimethylformam.de Analys.s: Calculated for 
C 17 H 13 N 3 O a : %C, 70.1; %H, 4.5; %N, 14.4; Found: %C, 70.0; %H, 4.4; %N, 14.5. 

on Example 137 . 

Using the method of Example 134, i^2-hydroxyethyl)-1H-imidazo(4,5^]quinol.n-5-ox,de ; Prepared by 
hydrolysis of the compound of Example 120 was reacted with acetic anhydnde to prov.de 4-hydroxy-1-(2- 
hydroxyethyl)-1H-imidazo[4,5-c]quinoline. -vann°r aftw 

Y ^compound 4-hydroxy-1-(2-hyd^^ 

recrystallization from N,N-dimethylformamide. Analysis: Calculated for C^I^O,. /»C, 62.9, /oH. 4.8, 
%N, 18.7; Found: %C. 62.7; %H, 4.7; %N, 18.3. 

Example 138 

A mixture of 2.2 g (0.0115) of 3.4-diamino-6-fluoro-2-methylquinoline (from Example 43) and 50 ml of 
95% formic acid was heated at its reflux temperature for two hours, and was then evaporated Water 
m mKas adde^ to the residue, and the mixture was basified with 50% aqueous sodium hydroxide 
solution to pH 9 to 10. The precipitate formed was separated by filtration and washed with water. 
ReSySlSation from ethanol provided white solid 8-fluoro^ethyM^ 

m p^50°C. Analysis: Calculated for C 11 H 8 FN 3 H 2 0: %C,60.3; %H,4.6; %N. 19.2; Found: %C.60.1, AH. 
40 4.7; %N, 18.5. 

Example 139 . 
Using the method of Example 138, 3-amino^(2^ihydroxypropylamino)^fluoro-2-metiiylqu.nol.ne 

tfromS 42) was reacted'with formic acid to provide if f^^^"^^" 0 ^^?: 
imidazo[4,5Hclquinoline hydrate, m.p. 237— 239°C. Analysis: Calculated for C 14 H 14 FN 3 0 8 -H 2 0. /&C. 57.3, 
45 %H, 5.5; %N, 14.3; Found: %C, 57.6; %H, 5.4; %N, 14.4. 

Example 140 ti _ 
Using the method of Example 138, 3^mino^benzylamino^uoro-2^etiiylqu.^.ne ^Bnmpto 
45) was reacted with formic acid to provide ^enzY«*fluoro-?^rthy^ 

m.p. 178-181X. Analysis: Calculated for C, 1 H M FN 1 -a2BHdO: %C,73.1; %H,4.9; %N, 14.2; Found. %C, 
73.0; %H, 4.7; %N, 14.3. 

Example 141 

Using the method of Example 138, 3-amino-6-fluoro-2-methyl-4-methylaminoquinoline (from example 

44) was reacted with formic acid to provide 1^^^™^\^r^ [ ^^;^ H "J"?: 
184-186°C. Analysis: Calculated for C^oFN,: %C, 67.0; %H, 4.7; %N, 19.5; Found: %C, 66.6; %H, 4.4, 

%N ' 19 " 7- Example 142 

Using the method of Example 138. 3-amino^[2-(N,N^imemylamino)ethylamino 
Example 46) was reacted with formic acid to provide 1-[2-(N,N-dimethylam.no)«hyll-1H- l m.dazo 4,5- 
clquinoline. The product was dissolved in ethanol and hydrogen chloride was bubbled into the solution^ 
T?e precipitate ^separated by Ration, washed ^/SS!^ W ^SS^^Z 
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prodSTwas H2-(N,N-dimethylamino)emyVlH-imidazo[4,5^ 
>250°C. Analysis: Calculated for CuH^SHCI^O: %C, 45.8; %H, 5.5; %N, 15.3; Found: %C, 46.0; %H, 



es 5.2; %N, 15.5. 



20 



EP 0145 340 B1 



Example 143 

Using the method of Example 1, 4-chloro-3-nitroquinoline was reacted with 4-aminophenylacetic acid 
in N,N-dimethylformamide in the presence of triethylamine to provide N-(3-nitro-4-quinolinyl)-4-amino- 
phenylacetic acid. This acid was reduced using the method of Example 26 to provide N-(3-amino-4- 
5 quinolinyl)-4-aminophenylacetic acid. This diamine was then reacted with formic acid using the method of 
Example 136 to provide 1-(4-carboxymethylphenyl)-1H-imidazo[4,5-c]quinoline. Recrystallization from 
methanol provided solid of m.p. 236-240°C. Analysis: Calculated for C 18 H 13 N30 2 : %C, 71 .3; %H, 4.3; %N, 
13.9; Found: %C, 70.8; %H, 4.3; %N, 13.7. 

to Example 144 

A mixture of 4.5 g (0.020 mole) of 3-amino-6-methyl-4-(methylamino)quinoline hydrochloride (from 
Example 32), 3.8 g (0.050 mole) of glycolic acid and 75 ml of 4N hydrochloric acid was heated at its reflux 
temperature for two hours. The solution was cooled, and 50% aqueous sodium hydroxide was then added 
to make the solution slightly basic. The precipitate was separated by filtration and washed with water. The 

is solid was redissolved in dilute hydrochloric acid and reprecipitated with ammonium hydroxide to provide 
l^dimethyl^-hydroxymethyl-IH-imidazoKS-clquinoline hydrochloride hydrate. Analysis: Calculated for 
C 13 H 13 N 3 OHCIH 2 0: %C, 55.4; %H, 5.7; %N, 14.9; Found: %C, 55.2; %H, 5.6; %N, 15.5. 

Example 145 

20 A mixture of 4.5 g (0.0201 mole) of 3-amino-6-methyl-4-(methylamino)quinoline hydrochloride (from 
Example 32), 9.1 g (0.080 mole) of trifluoroacetic acid and 100 ml of 4N hydrochloric acid was heated at its 
reflux temperature for three hours. The solution was cooled and basified with ammonium hydroxide. The 
precipitate was separated by filtration and washed with water. Recrystallization from isopropanol provided 
1,8-dimethyl-2-trifIuoromethyl-1H-imidazo[4,5-c]quinoline, m.p. 220— 223°C. Analysis: Calculated for 

25 C 13 H t oF3N 3 : %C, 58.9; %H, 3.8; %N, 15.8; Found: %C, 58.6; %H, 3.7; %N, 16.2. 

Example 146 

Using the method of Example 145, 3,4-diaminoquinoline (from Example 39) was reacted with 
trifluoroacetic acid to provide 2-trifluoromethyl-1H-imidazo[4,5-c]quinoline, m.p. 252— 254°C. Analysis: 
30 Calculated for C 11 H 6 F 3 N 3 : %C, 55.7; %H, 2.5; %N, 17.7; Found: %C, 55.3; %H, 2.3; %N, 18.2. 

Example 147 

To a solutionof 6.6 g (0.041 mole) of 3,4-diaminoquinoline (from Example 39), 2.0 ml of glacial acetic 
acid, 35 cc of ethanol and 35 ml of water was added 9.3 g (0.045 mole) of N-carbomethoxy-S-methyl- 
35 isothiourea, and the mixture was heated at its reflux temperature for two hours. Evaporation provided a 
residue which was suspended in ethanol, separated by filtration and washed with water. Recrystallization 
from ethanol provided methyl 1H-imidazo[4,5-c]quinolin-2-carbamate hydrate, m.p. >250°C. Analysis: 
Calculated for C 12 H 10 N 4 0 2 -0.75H 2 0: %C, 56.4; %H, 4.5; %N, 21.9; Found: %C, 56.1; %H, 4.4; %N, 22.4. 

40 Example 148 

A mixture of 5.8 g (0.026 mole) of 3-amino-6-methyl-4-(methylamino)quinoline (the hydrochloride salt 
of which having been obtained in Example 32), 4.1 g (0.040 mole) of 4-aminobutyric acid and 100 ml of 4N 
hydrochloric acid was heated at its reflux temperature for about 65 hours. The solution was cooled and 
diluted to 500 ml total volume with isopropanol. The precipitate was separated by filtration, and then 

45 recrystallized from aqueous isopropanol to provide yellow crystals of 2-(3-aminopropyl)-1,8-dimethyl-1H- 
imidazo[4,5-c]quinoline dihydrochloride, m.p. >300°C. Analysis: Calculated for C, 5 H 18 N 4 '2HCI: %C, 55.0; 
%H, 6.2; %N, 17.1; Found: %C, 54.3; %H, 6.2; %N, 17.1. 

Example 149 

so Using the method of Example 148, 3,4-diaminoquinoline (from Example 39) was reacted with glacial 
acetic acid to provide 2-methyl-1H-imidazo[4,5-c]quinoline as a white solid, crude m.p. 119— 123°C. 

Example 150 

Using the method of Example 148, 3-amino-4-(methylamino)quinoline (the hydrochloride salt of which 
65 having been obtained in Example 27) was reacted with isobutyric acid to provide 2-isopropyM-methyM H- 
imidazo[4,5-clquinoline. The crude product was dissolved in ethyl acetate and an excess of concentrated 
hydrochloric acid was added. The precipitate was separated by filtration and recrystallized from ethanol to 
provide 2-isopropyl-1-methyl-1H-imidazo[4,5-c]quinoline hydrochloride, m.p. 260— 263°C. This salt was 
suspended in water and the mixture was basified (pH 8—10) with 50% aqueous sodium hydroxide. The 
60 solid was separated by filtration, washed with water and recrystallized from hexane to provide the free 
base as the hydrate, m.p. 76— 81°C. Analysis: Calculated for C 14 H l5 N 3 -0.25H 2 O: %C, 73.2; %H, 6.8; %N, 
18.3; Found: %C, 73.0; %H, 7.0; %N, 18.4. 

Example 151 

65 Using the method of Example 74, 1,4-dimethyl-8-fluoro-1H-imidazo[4,5-c]quinoline (from Example 
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62.7; %H, 4.3; %N, 18.3. 

Example 152 
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A medure o. 2.0 g ,0.0066 mo... ef 1 
mis" of mcapholine was heawd at to ™fta J* ZXto was sapera«d b, filttation. 
,„d 30 ml of water was added ^JT^^S^M 'obtain* was IJ^-d^orpMlPPV- 
washad with water and /ecryataltad iftom '•J-^JSJE Calculated for C„H„N 4 0 0.2SH ! 0: %C. 



TABLE VI 





Ex. 
No. 


Intermediate of 

Formula IX 
(Example No.) 


Product of Formula X 
(melting point in °C) 
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153 


115 


1-methyl-4-(4-morpholino)-1H- 
imidazo-[4,5-c]quinoline (207—209) 


25 


154 


103 


1 , 8-dimethyl-4-(4-morpholino)-1 H- 
imidazo[4,5-c]quinoline 

(250—256) 
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A mixture of 40% aqueous — 
imWazot4^1qu!no^ wash ed with water, dried and 

about 16 hours. After cooling, the soM was sep "JJ"*™ ^iquinolin-4-amine. m.p. 216-218»C. 
recrystallized from ethanol to provide ^^^J^fSd: %ft 67.9; %H, 5.6; %N. 26.4 

Ana, &?hfi d 0 » 

Example 156 

N # N f 1-trimethyMH-imidazot4^clquinolin-4-amine (m.p. 162-164 C) 

Example 157 . 
M^ihydroxwrowlH*^^ ^ a>1 - 2orcl - 

a minora o. 3.6 9 <o..ii6 ^^^S^^^^^'t, 

Exampla 1101. 25.1 9 10.116 male) <t J» "SJJ^JSi™ which wMdlhlWdwttliTSm of 

Using Ihe medrod of Example 156. *<^^^^&S!lS^^ 
rr. " -V o/k. /ft-i. c~..^. oAr fi7 9- %H. 5.0: %N, 19.8. 
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Example 160 



Us.™ the memod p. Example 156. ^fTrSSr^Ja25- 
Example^. Par, D. we. ££STWs* CalcolaKd 
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methyMH-imidazo[4,5-c]quinoline (from Example 115). The mixture was heated at its reflux temperature 
for one hour, and was then evaporated. Water was added to the residue and the solid obtained was 
separated by filtration and washed with water. Recrystallization from ethyl acetate provided yellow crystals 
of 4-ethylthio-1-methyl-1H-imidazo[4,5-c]quinoline, m.p. 112— 115°C. Analysis: Calculated for C 13 H 13 N 3 S: 
%C, 64.2; %H, 5.4; %N, 17.3; Found: %C, 64.4; %H, 5.3; %N, 17.6. 

Example 162 

Using the general procedure of Example 161, and substituting thiophenol for ethanethiol, 4^hloro-1- 
methyl-1H-imidazo[4,5-c]quinoline (from Example 115) was converted to 1-methyl-4-pheny thio-1H- 
imidazo[4,5-c]quinoline, m.p. 213— 215°C after recrystallization from ethyl acetate. Analysis: Calculated for 
C^r^NaS: %C, 70.1; %H, 4.5; %N, 14.4; Found: %C, 69.8; %H, 4.3; %N, 14.7. 

Example 163 

To a solution of 4.4 g (0.071 mole) of 1-isobutyl-2-mercapto-1H-imidazo[4,5-c]quinoline (from Example 
165, Part B below) in 45 ml of methanol and was added 4.1 g (0.0188) of 25% sodium methoxide in 
methanol, then 2.4 g (0.0188 mole) of benzyl chloride. The solution was heated at reflux for 0.5 hour, then 
evaporated Water was added to the residue, and the mixture was extracted with dichloromethane. The 
extracts were dried over sodium chloride, and then evaporated. The residue was dissolved in diethyl ether, 
and the solution was saturated with hydrogen chloride. The precipitate was separated by filtration, washed 
with ether and recrystallized from a mixture of ethanol and diethyl ether to provide 2 - ben ^ ,th * 0 ^ 
1H-imidazo[4,5-c]quinoline hydrochloride, m.p. 205-207°C. Analysis: Calculated for C 21 H 21 N 3 S*HCI: /oC, 
65.7; %H, 5.8; %N, 10.9; Found: %C, 65.4; %H, 5.6; %N, 10.9. 

Example 164 

Using the method of Example 163, 2-mercapto-1-methyl-1H-imidazo[4,5-c]quinoline (from Example 
166 below) was reacted with benzyl chloride to provide 2-benzylthio-1-methyl-1H-imidazo[4 f 5-c]quinohne. 
Recrystallization first from isopropanol then from ethanol provided solid product m.p. 160— 163°C. 
Analysis: Calculated for C 18 H, S N 3 S: %C, 70.8; %H, 5.0; %N, 13.8. Found: %C, 70.3; %H, 4.7; %N, 13.7. 

30 Example 165 

Part A 

To a solution of 15.0 g (0.0612 mole) of 4-isobutylamino-3-nitroquinoline (from Example 1) in ethanol 
was added about 0.5 g of 5% platinum on charcoal, and the mixture was hydrogenated on a Parr apparatus 
at about 20°C. The mixture was filtered to provide a solution of 3-amino-4-(isobutylammo)quinoline. 

Part B 

To the solution from Part A was added first 10 ml of carbon disulfide, and then 4.6 g (0.07 mole) of 85% 
potassium hydroxide. The solution was heated on a steam bath for two hours, and was evaporated to near 
dryness. The residue was dissolved in water, the solution acidified to pH 5 to 6 with glacial acetic acid and 
the precipitate separated by filtration and washed with water. Recrystallization from ethanol provided 
yellow 1-isobutyh2-mercapto-1H-imidazo[4,5-c]quinoline f m.p. >300°C. Analysis: Calculated for 
C^sNaS: %C, 65.3; %H, 5.9; %N, 16.3; Found: %C, 64.8; %H, 5.7; %N, 16.3. 

Example 166 

Using the method of Example 165, 4-methylamino-3-nitroquinoline (from Example 2) was converted to 
2-mercapto-1-methyl-1H-imidazot4,5-c]quinoline. 

Example 167 

Part A 

Using the method of Example 49, 3-amino-4^(benzylamino)quinoline (from Example 128, Part B), was 
reacted with triethyl orthoacetate and acetic acid to provide 1-benzyl-2-methyl-1H-imidazo[4,5-c]qumoline 
hydrate, m.p. 145-147°C. Analysis: Calculated for C 18 H 1S N 3 -2.25H 2 0: %C, 68.9; %H, 6.3; %N, 13.4; Found: 
%C, 69.2; %H, 6.0; %N, 13.4. 

55 Part B . ^ * « 

Using the method of Example 74, 1-benzyl-2-methyl-1H-imidazo[4,5-c]quinolme was converted to 1- 
benzyl-2-methyl-1H-imidazo[4,5-c]quinolin-5-oxide hydrate, m.p. 193— 196°C. Analysis: Calculated for 
C 18 H 13 N 3 0 2.25H 2 0: %C, 65.6; %H, 6.0; %N, 12.7; Found: %C, 65.4; %H, 5.7; %N, 12.5. 

qq Example 168 

To a solution of 5.7 g (0.30 mole) of 3-hydroxy-4-nitroquinoline in 50 ml of N,N-dimethylformamide 
was added 9.3 g (0.60 mole) of phosphorus oxychloride. The solution was heated on a steam bath for 5 
minutes, then poured with stirring into 200 ml of 40% aqueous methylamine. The mixture was heated on a 
steam bath for fifteen minutes, then diluted with 200 ml of water. The solid was separated by filtration, then 

65 dissolved in dilute hydrochloric acid. The solution was filtered and the filtrate was basified with ammonium 

23 



35 



40 



50 



EP 0 145 340 B1 

hydroxide. The solid precipitate was separated by filtration, washed with water and dried to provide yellow 
solid 4-methylamino-3-nitroquinoline, m.p. 167— 171°C. 

Example 169 . 
t„ a «oi..tion of 4 8 a (0 0311 mole) of phosphorus oxychloride in 20 ml of N,N-dimethylformamide 
ilSS?2i2l hirtSSr B 0?5j& mSS of 1-isobutyl-1H-imidazo[4^c]quinoline-5-oxide. The 
l^xTS—S 20T, then heated on a steam bath for ■« » «^Jf jJ^S 
t« ™°r then noured into stirred ice. The solution was basified to pH 8 with concemratea 
ZOlZlL fhvd'io*^ ide Te yellow soHd precipitate was separated by filtration, washed sequentially with 
waTanTdS^ 

JTec^talHzation twice from ethyl acetate with drying proved ' ^o^bu^MH- 
imidazo[4,5-clquinoline, m.p. 135-13rC. Analyse: Calculated for C 14 H 14 CIN 3 . *C. 64.7, %H, 5.4, an. 
16.2; Found: %C. 64.6; %H, 5.5; %N, 16.1. 

Example 170 ,„_.,_. 
Usina the method of Example 49, 3-amino-4-[2-(phenyl)ethylaminolquinoline (from Examp e 131, Part 
B) rSSittM Srthoacetate and acetic acid to provide 2-methyl-1-l2-(phenyl)ethyll-1H- 
imidazo[4,5-c]quinoline. 

,„ Example 171 

i io,nn the method of ExamDle 158 4-chloro-1-isobutyl-1H-imidazo[4,5-c]quinoline (from Example 97) 

wasS^ 

point 111-114X after sequential recrystallizations from aqueous ethanol and dtejyl ether. Analys.s. 
Calculated for C, s H 17 N 3 0: %C, 70.6; %H, 6.7; %N. 16.5; Found: %C, 70.6; %H. 6.7, %N, 16.5. 
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Example 172 

Usina the method of Example 134, l-isobutyl-1H-imidazo[4,5^]quinolin-5K>xide (from Example 74) 

was "S2£ "JBrSifc anhyd'ride to provide ^^^W^^^Wic 5? 
>300'C after recrystallization from N,N-dimethylformamide. Analysis: Calculated for C 14 H 16 N,0. %C, 69.7. 
%H, 6.3; %N, 17.4; Found: %C. 69.8; %H, 6.4; %N, 17.6. 



Example 173 

Part A 



Using the method of Example 26, 4-(4-chlorobenzylamino)-3-nitroquinoline (from Example 23) was 
reduced to provide 3-amino-4-(4-chlorobenzylamino)quinoline. 



P3rt The product from Part A was reacted with triethyl orthoacetate and acetic acid using the method of 
Example 49 to provide 1-(4<hlorobenzyl)-2-methyl-1H-imidazo[4,5^]qumolme. m.p. 183-185 C. 

Example 174 . 
Using the general method exemplified in Example 152, 4<hloro-1-methyl-1 ^Ij^^ff^SS 
(from Example 116) was reacted with n-butylamine to provide N*utyl-1-methyl-1H-im.dazo[4,5-c]qu.nolm- 
4-amine, m.p. 98— 100°C. 

Example 175 

^xS,™^ 

and 25 cc of concentrated ammonium hydroxide was placed in a metal bomb and heated atlOTC for about 
16 hours. After cooling the solid was separated by filtration, washed with , water and re^tall^ed from 
ethanol to provide white crystals of 1-'s°bu*l-lH-imidazo[4^ 

Recrystallization from N,N-dimethylformamide is preferred. Analyse: Calculated for C, 4 H 16 N 4 . %C, 70.0, 
55 %H, 6.7; %N, 23.3; Found: %C. 69.3; %H, 6.6; %N. 23.2. 

Example 176 

eo 98) and 3?m?of 15%Vmmonia in methanol was heated in a steel bomb for 18 hours at 15JC The . bomb 
was cooled, and the solid was separated by filtration, washed ^^^^SSS^SSi 
to provide white needles of 1.2Kiimemyl-1H-imidazo[4,5^]quinohn^am.ne. m.p. 288-290 C. Analyse. 
Calculated for C 1S H 12 N 4 : %C, 67.9; %H, 5.7; %N, 26.4; Found: %C. 67.6; %H, 5.4; %N. 26.3. 

uS I £ general method exemplified in Examples 175 and 176 compounds of the mvent.cn of 

65 Formula II shown in Table VII were prepared. 
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TABLE VII 



Intermediate 
Ex. Formula XI Product of 
No. (Example No.) Formula II (m.p. in °C) 



1 77 1 03 1 ,8-dimethyl-1 H-imidazo[4,5-c]- 

quinolin-4-amine (305—309) 

178 125, 1-(2,3-dihydroxypropyl)-1H- 
Part D imidazo[4,5-clquinolin-4-amine 

(228—230) 

179 104 1,2,8-trimethyM H-imidazo[4,5-c]- 

quinolin-4-amine (>250) 

180 106 i-isobutyl-8-methyI-1HHmidazo- 

[4,5-c]quinoiin-4-amine hydrate 
(206—208) 

1 81 115 1-methyl-1 H-imidazo[4,5-c]quinolin- 

4-amine (270—272) 

182 109 1-phenyl-lH-imidazo[4,5-c)quinolin- 

4-amine (278—280) 

1 83 110 1-(4-methoxyphenyl)-1 H-imidazo[4,5-c]- 

quinolin-4-amine (286—288) 

184 112 1-(4-methoxyphenyl)-2-methyl-1 H- 

imidazo[4,5-c]quinolin-4-amine 
(263—265) 

185 111 1-(4-fluorophenyl)-2-methyl-1H- 

imidazo[4,5-c]qulnolin-4-amine 
(296—299) 

186 113 H4-fluorophenyl)-1H-imidazo- 

[4,5-c]quinolin-4-am»ne 
(290—293) 

1 87 99 8-chloro-1 ,2-dimethyM H-imidazo- 

[4,5-c]quinolin-4-amine 
(283—286) 

188 108 7-chloro-1-isobutyM H-imidazo- 

[4,5-c]quinolin-4-amine hydrate 
(211—214) 

189 117 lHsobutyl-2-methyl-1H-imidazo- 

[4,5-c]quinolin-4-amine 
(200-202) 

190 118 1,2-dimethyl-8-f!uoro-1H-imidazo- 

[4,5-c]quinolin-4-amine hydrate 
(262—264) 



Example 191 

A mixture of 1.3 g (0.0037 mole) of 1-(2-benzoyloxyethyl)-4-chloro-1H-imidazo[4,5-c]qurnoline (from 
Example 121) in 60 ml of methanol was saturated with about 10 g of ammonia gas. The mixture was heated 
at 150°C in a steel bomb for ten hours. The mixture was evaporated, and the residue was slurried in diethyl 
ether and filtered. The solid obtained was slurried In methanolic hydrochloric acid to provide off-white solid 
1-(2-hydroxyethyl)-1H-imidazo[4,5-c]quinolin-4-amine hydrochloride hydrate, m.p. >250°C. Analysis: 
Calculated for C 12 H 12 N 4 0-HCM.25H 2 0: %C, 50.2; %H, 5.4; %N, 19.5; Found: %C, 50.2; %H, 5.2; %N, 19.1. 
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Using the method of Example "^-^ Z 

74.4; %H, 5.1; %N, 20.4; Found: %C, 74.3; %H, 5.4; %N, 20.5. 

Example 193 . 
n«inn th« method of Examole 176, 4-chloro-1-cyclohexylmethvl-1H-imidazoI4,5-clqumoline (from 

%N, 18.5. „ , , n . 

Example 194 . 

.. . t . mathnti nf Fvamnle 176 i-benzvl^chloro-2-methyl-1H-imidazo[4,5-clquinoline (from 

pJSPiS! prJSe lTenWl-2-methyl-1H-imidazo[4^]quinolln^am m.p. 

75.0; %H, 5.6; %N, 19.4; Found: %C, 74.5; %H, 5.5; %N, 19.5. 

Example 195 

A mixture of 40 g (0.016 mole) of 4-chloro-1-(2-hydroxyethyl)-1H-imida Z o[4,5^]quinolme (from 
Bj*wJ**nf*MMm€* in methanol was heated in a steel bomb for 12hours at j«ft 
Resulting S was separated from the cooled mixture by filtration, and was washed sequent aHy ^rth 
w^rmeSal.The Sr-dned solid was recrysta.lized from W^&Tl^SS!^ 
solid 1-(2-hydroxyethyl}-1 H-imidazo(4,5^]qu.nolm^arn.ne, m.p. 260-J62 C Analysis. Caicu.atea 
C, 2 H 12 N 4 0: %C, 63.1; %H, 5.3; %N, 24.5; Found: %C, 63.0; %H, 5.2; %N. 24.3. 

Example 196 

^T^of 6 0°a" « O^Z^ (fr ° m 9?> 

and M^m^of 20% ammonte to m^anolwas heated in a steel bomb for » houn at 150=0 The bomb was 
Pooled and £e solid was separated by filtration, washed with methanol and ^|^ c fr ^ a| ^; 
dimethylformamide to provide 1-is°butyl-1Hjmid^ 6 7-'%N^ 6 

Calculated for C^H,^: %C, 70.0; %H. 6.7; %N, 23.3; Found: %C, 69.9, %H, 6.7, /oN. Z3.b. 

Example 197 

^Tol solution of 22 5 g (0.0823 mole) of 4-(n-hexyl)amino-3-nitroquinoline in 300 ml of toluene was 
added aboSn 0 g of 5% pfatmum on charcoal and the mixture was hydrogenated on a Paar apparatus for 
i 5 houre Filtration , followed by evaporation in vacuo provided a residue of 3-amino^n-hexyl)am.no- 
qloZas £ Sge s^Mnlayer chromatographic analysis of the product on sihca gel. elufng w,th 
methanol, showed one spot at R, • 0.73 and a trace at R, = 0.35. 

SteP The crude reaction product obtained by the method of Step (1 ) above from 22 5 g 0^^^% 
Analysis: Calculated for C^Na: %C, 75.85; %H, 7.55; %N, 16.6; Found: %C, 75.7, /oH, 7.7, 



50 



55 



%N, 16.7. 
Step (3) 



SteP T?i crude reaction productfrom Step (2) above was diluted with 125 ml id ^ J^^^ 1 ^ 
rn iMR mftlel of 30% hvdroaen peroxide, and the m bcture was heated at a bath temperature of 70 o tor u. 

clquinolin-5-oxide, m.p. 153— 158°C. 



60 Step (4) 



SteP To 'a mixture of 6 1 ml (0.0657 mole) of phosphorus oxychloride and 80 ml of N,N^im^ylformamide 
was addS^uaSy. wi h doling to 10-20X, 11.8g (0.0438 mole) of lHM«y^"£> 
MnninSin5.oxide The solution was allowed to stand at 20 B C for 15 minutes, and was then heated on a 
fi£b£ l&SiS&S** was cooled and poured over ice with stirring. To the .mixture was 
fddeS c?ncen!rated ammonium hydroxide to adjust the pH to 8 to 9. The sohd was separated by filtrauon. 
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washed sequentially with water and diethyl ether, and dried. Recrystallization of a small portion of product 
from 1:1 ethyl acetaterhexane provided white solid 4-chloro-1-(n-hexyl-1H-imidazo[4 # 5-c]quinoline r m.p. 
10&-108°C. Analysis: Calculated .for C 16 H 18 CIN 3 : %C, 66.8; %H, 6.3; %N, 14.6; Found: %C, 66.8; %H, 6.1; 
%N, 14.4. 

5 

Step (5) 

A mixture of 8.9 g {0.0308 mole) of 4-chloro-1-(n-hexyl)-1H-imidaEo[4 / 5-c]quinoline and 75 ml of 20% 
ammonia in methanol was placed in a metal bomb and heated at 1 50°C for about 8 hours. After cooling, the 
solid was separated by filtration, washed with methanol and recrystallized from ethanol. The product was 
w white solid 1-(n-hexyl)-1H-imidazo[4,5-c]quinolin-4-amine, m.p. 189— 191°C. Analysis: Calculated for 
Ci 6 H2oN 4 : %C, 71.6; %H, 7.5; %N, 20.9; Found: %C, 71.4; %H, 7.4; %N, 21.0. 

Using the method of Example 1 and/or 2, and starting with the indicated substituted quinolines and 
primary amines, the following compounds of Formula V were prepared (Table VIII). 



27 



EP 0 145 340 B1 




28 



EP 0 145 340 B1 

Example 203 . 

Using the method of Example 197, Step (1), 6,7-d»methoxy-4-isobutylamino-3-nitroqumoline was 
reduced to 3-amino-67-dimethoxy-4-isobutylaminoquinoline, m.p. 159— 161°C. raMtir ^ A trt 

Using the method of Example 197, Step (1), various intermediates of Formula V were reduced to 
provide 3-aminoquinolines of Formula VI. These intermediates of Formula VI l^'^^^^ 1 ^ 
using the method of Example 197, Step (2), to provide the intermediates of Formula VII shown in Table IX. 
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Using the method of Example 197, step (3), intermediate compounds of Formula VIII shown in Table X 
were prepared. 

TABLE X 

Intermediate 
Ex. of Formula VII 

No. (Example No.) Intermediate of Formula VIII (m.p. m °C) _ 

213 204 i-(4-chlorobenzyl)-2-methyl-lH-imidazo[4 f 5-c]quinolin-5-oxide (251—253) 

214 67 i-(n-butyl)-lH-imidazo[4,5-c]quinolin-5-oxide (161—163) 

215 205 i.(n-hexyl)-2-methyl-1H-imidazo[4,5-c]quinolin-5-oxide (138—148 crude) 

216 206 2-isobutyl-1-methyl-1H-imidazo[4 f 5-c]quinolin-5-oxide (202—204) 

217 207 l-(n-octyl)-1H-imidazo[4,5-c]quinolin-5-oxide (86—90) 

218 208 1,2-diisobutyMH-imidazo[4 r 5«c]quinolin-5-oxide (153—156) 

219 209 2-isobutyl-1-[2-(phenyl)ethyll-1H-imidazo[4,5-c]quinolin-5-oxide 

(158-160) 

220 210 l-[l-(phenyl)ethyl]-1H-imidazo[4,5-c]quinolin-5-oxide (not taken), 

yellow solid, satisfactory elemental analysis 

221 21 1 1-0 ,3-dimethylbutyl)-1 H-imidazo[4,5-c]quinolin-5-oxide (not taken), 

light orange solid 

222 212 7,8-dimethoxy-lHSobutyl"1H»i midazo[4,5-c]quinolin-5-oxide (not taken) 

Using the method of Example 197, Step (4), intermediate compounds of Formula IX shown in Table X 
were prepared. 

TABLE XI 

Intermediate 
Ex. of Formula VIII 

No. (Example No.) Intermediate of Formula IX (m.p. in °C) 

223 91 4-chloro-2-methyl-1-{2-(phenyl)ethyl]-1H-imidazo[4,5-c]quinoline 

(138—140) 

224 213 i-(4-chlorobenzyl)-4^hloro-2-methyl-1H-imidazo[4,5-c]quinoline 

(240—242) 

225 214 l-(n-butyl)-4-chloro-1H-imidazo[4,5-c]quinoline (122—124) 

226 215 4-chloro-Mn-hexyl)-2-methyl-1H-imidazo[4,5-c]quinoline (119—121) 

227 216 4-chloro-2-isobutyl-1-methyM H-imidazo[4,5-c]quinoline^ (1 58—1 60) 

228 217 4-chloro-1-(n-octyl)-1H-imidazo[4 l 5-c]quinoline (86—90) 

229 218 4-chloro-1,2-diisobutyMH-imidazo[4,5-c]quinoline (137—139) 

230 219 4-chloro-2-isobutyl-1-[2-(phenyl)ethyl]-1H-imidazo[4,5-c]quinoline 

(151—153) 

231 220 4-chloro-1-[1-(phenyl)ethylMH-imidazo[4,5-clquinoline (not taken), 

white solid, satisfactory elemental analysis 

232 211 4-chloro-1-(1,3-dimethylbutyl)-1H-imidazo[4,5-c]quinoline (111—114) 

233 212 4-chloro-7,8-dimethoxy-1-isobutyl-1H-imidazo[4 f 5-c]quinoline (185—188) 
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Using the general method exemplified in Example 197, Step (5), compounds of the invention of 
Formula II shown in Table XII were prepared. 

TABLE XII 





Ex. 
No. 


Intermediate 
of Formula IX 
(Example No.) 


■ 11/ * o/"* l 

Product of Formula II (m.p. in C) 


10 


234 


102 


1-ethyl-2-methyl-1H-imidazo[4,5-clqumolin-4-amine u/«^-*'o; 




235 


223 


2-methyl-1-[2-(phenyl)ethyl]-1H-imidazo[4,5-cjquinoiin-4-amine 
(188—190) 


15 


236 


224 


1-(4-chlorobenzyl)-2-methyl-1H-imidazol4,5-c]quinolin-4-amine 
(>300) 




237 


225 


1-(n-butyl)-1 H-imidazo[4,5-c]qumolin-4-amine (274— Z7b) 


20 


238 


114 


1-[2-(phenyl)ethyl]-1H-imidazo[4,5-c]quinolin-4-amine (199—201) 




239 


226 


Hn-hexyl)-2.methyl-1H-fmidazo[4 f 5^]quinolin-4-amine (189-191) 




240 


227 


2-isobutyl-1-methyM H-imidazo[4 f 5-c]quinolin-4-amine (222—224) 


25 


241 


228 


1-(n-octyl)-1H-imidazo[4 # 5-c]quinolin-4-amine (127—129) 




242 


229 


1,2-diisobutyM H-imidazo[4 f 5-c]quinolin-4-amine (191—193) 


30 


243 


230 


2-isobutyl-1-[2-(phenyl)ethyl]-1H.imidazo[4 r 5-c]quinolin-4-amine 
hydrate (232—235) 




244 


231 


1-[1-(phenyl)ethyl]-1 H-imidazot4,5-c]quinolin-4-amine (217—221 ) 


35 


245 


232 


1-(1 f 3<lfmethylbutyl)-1H-imidazol4>c]quinolin^amine (158—161) 
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i nf ^ s n in ni ifi mole) of 2-methvl-1-[2-(phenyl)ethyl]-1H-imidazot4,5-c]quinolin-4-amine 
i„ Jmf rf£o waa IddS 1 "2 g ftjffl mo e) o methanesu. fonic acid. The mixture was heated on a 
^bitSS^ ^ was removed ^ ^ 



above were: 



1-isobutyl-1H-imida Z ot4,5-c]quinol n-4-am.ne hydrochlonde, 1 ^P^°°^ 
1-isobutyl-1H-imidazo[4,5-clquinolin-4-amine mtrate salt, m.p .260-262 C 'dec.) 
1-isobutyl-1H-imidazof4.5H:]quinolin-4-amine methanesulfonate hydrate, ^m p. 203-205 C 
1-n-hexyl-1H-imidazol4,5-c1qutnolin-4-amine hydrochlonde m.p. 288-^1 U 
1,2^iisobutyl-1Wmidazo[4,5-c]quinoline-4-am.ne hydrochlonde hydrate. 

Example 247 

Tn 7n ml of acetic anhvdride was added 13.0 g (0.0539 mole) of 1-isobutyl-1H-imidazo[4,5-clqu.nolin-5- 

provided ^droxy-lMSObutyl-IH-imida^ Calculated 
C„H 1S N 3 0: %C. 69.7; %H, 6.3; %N. 17.4; Found: %C, 69.8; %H, 6.4; %N, 17.6. 

Example 248 , . ,. w 

To a mixture of 0.5 g (0.0021 mole) of l-isobutyl-1H-imidazo[4,5<]quinolin-4-amine and 25mlof 4N- 
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of, m.p. >300°C. The identity of the product as that of Example 247 was confirmed by infrared spectral 
analysis and thin layer chromatography on silica gel, eluting with methanol. Elemental analysis of the 
product was excellent for the assigned structure. 

Example 249 

Step (A) 

To 50.0 g (0.269 mole) of 4-hydroxy-3-nitroquinoline in 300 ml of /V,/V-dimethylformamide in a 500 ml 
erlenmeyer flask was added, gradually, 44.3 g (0.2892 mole) of phosphorus oxychloride. The resulting 
mixture was heated on a steam bath for about 1 5 minutes, and was then poured onto ice with stirring. After 
neutralization with saturated sodium bicarbonate solution, the resulting light-colored solid was separated 
by filtration and washed sequentially with a saturated sodium bicarbonate solution and water. The solid 
was dissolved in methylene chloride and the solution obtained was dried over sodium chloride, filtered and 
transferred to a 2 I erlenmeyer flask. Triethylamine (159.6 g, 1.577 moles) was added at one time, followed 
by the slow addition of 21.2 g (0.2892 mole) of isobutylamine. After the isobutylamine had been added, the 
mixture was heated on a steam bath for about 30 minutes. The methylene chloride was removed by rotary 
evaporation. Water was added to the residue obtained, and concentrated hydrochloric acid was 
subsequently added to dissolve the residue. The solution was filtered, and the filtrate was brought to pH 
9—9 with concentrated ammonium hydroxide. The resulting yellow solid was filtered, washed with water, 
and dried to provide 73.4 g of crude 4-isobutylamino-3-nitroquinoline, m.p. 114— 118°C. The product was 
further purified by recrystallization from ethanol. 

Step (B) 

4-isobutylamino-3-nitroquinoline (31.5 g, 0.1284 moles) from Step (A) above, was dissolved in 300 ml 
of toluene, and 1 g of 5% platinum on carbon was added thereto. The resulting mixture was hydrogenated 
on a Parr apparatus for one and one-half hours. The mixture was then heated and filtered. Toluene was 
removed from the filtrate by rotary evaporation to provide 27.8 g of crude 3-amino-4-(isobutyl- 
aminojquinoline. Recrystallization twice from ethyl acetate/hexane provided 18.8 g of purified product, 
m.p. 98-1 00°C. Analysis: Calculated for C 13 H 17 N 3 : %C,72.5; %H,8.0; %N, 19.5; Found: %C,73.2; %H,7.8; 
%N, 19.7. 

Step (C) 

To 10.0 g (0.0464 mole) of 3-amino-4-(isobutylamino)quinoline (from Step (B) above) was added 9.0 g 
(0.0604 mole) of triethyl orthoformate, and the mixture was heated at 125— 130°C for three hours. The 
mixture was then allowed to cool to room temperature, and 30 ml of glacial acetic acid and 7.9 g 
(0.0696 mole) of 30% hydrogen peroxide solution were added thereto. The resulting mixture was heated at 
68— 70°C in an oil bath for about 24 hours. The glacial acetic acid was removed by azetropic distillation 
using heptane as the co-solvent. Saturated sodium bicarbonate solution was added to the residue to bring 
it to neutrality. The beige solid which precipitated was filtered, washed with water, and dried to provide 
10,0 g of crude product 1-isobutyl-1H-imidazo[4,5-cJquinolin-5-oxide. This solid was slurried in a small 
amount of cold acetone, and was then separated by filtration, washed and dried to provide 6.2 g of purified 
product having a m.p. of 205— 209°C. 

Step (D) 

To 40 ml of cold /V,/V-dimethylformamide (10— 20°C) was added slowly 5.9 g (0.0385 mole) of 
phosphorus oxychloride with swirling, the temperature of the mixture being maintained at 10— 20°C. 1- 
isobutyl-1H-imidazo[4,5-c]quinolin-5-oxide (6.2 g; 0.0257 mole) from Step (C) above was added gradually 
with swirling and cooling. After addition was complete, the solution was allowed to stand at room 
temperature for about 30 minutes with occasional swirling. The solution was then heated on a steam bath 
for thirty minutes. After allowing it to cool, the solution was poured onto ice with stirring, and the resulting 
mixture was brought to pH 8 — 9 with concentrated ammonium hydroxide. The resulting off-white solid was 
filtered, washed with water, rinsed with ether, and dried to provide 6.0 g of crude 4-chloro-1-isobutyi-1H- 
imidazo[4,5-c]quinoline having a m.p. of 13&— 138°C. 

Step (E) 

A mixture of 6.0 g (0.0231 mole) of 4-chloro-1-isobutyl-1 H-imidazo(4,5-c]quinoline from Step (D) above 
and 30 ml of 20% ammonia in methanol was heated in a steel bomb for about 8 hours at about 145°C. The 
bomb was allowed to stand overnight at room temperature. The bomb was then cooled in an ice bath, and 
the solid therein was filtered, washed with methanol, and dried. Recrystallization from /V,/V-dimethyl- 
formamide provided 4.1 g of 1-isobutyl-1H-imidazo[4,5-clquinolin-4-amine, m.p. 288r-291°C. 
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Claims 

1. A compound of the formula 



10 



15 



20 



25 




30 



35 



~t uw^r^rton aikvi nf one to ten carbon atoms (including 
wherein R, is selected from the group conasjn of and phenyl, said benzyl, 

cyclic alkyl). hydroxyalkyl of one to s.x carbon n ^° m ^ u °2;7;„ t U benzene ring by one or two 
(Jhenyl)ethyl or phenyl substrtmnt being ^ o„e to four carbon atoms, alkyl 

moieties independently se ected from oraup ' "Jjjg ™ Ss and the alkanoate moiety contains 
alkanoate wherein the alkyl moiety ^ntains one to four carbon atom a ^ ^ sg 

two to four carbon atoms, alkoxy of one .^^Zn ^d L\et\es together contain no more than 6 
benzene ring is substituted by two of said moiettes then trffluoromethyl. hydroxyalkyl of one 

carbon atoms; R 2 is selected from the group ^"gj Xnamidoalkyl wherein each alkyl 

to six carbon atoms, aminoalkyl of one of one to four carbon atoms, and alkyl 

ra dicalisone to fourca^ 

of one to eight carbon atoms; R* is seiectea irom uw «■< u h ji-jjyiamino wherein each alkyl radical 
carbon atoms, hydroxy, alkylamino of one to four ^"^^^^fo, alkylthio of one to four 
contains one to four carbon atoms, alkyl of one to ion jarbon atoms^neny • * benzyltnio< l8 
carbon atoms, and morpholino. ^Kit^££ of alkoxy of one to four 
hydrogen or alkyl; and each R is mdepen *^*^*S^S n is an integer from 0 to 2, with the 

ceutically acceptable acid addition salt thereof. 
2. A compound of the formula 



40 



(R')n 




45 



50 



wherein ^selected from the ^ 

hydroxyalkyl of one to six carbon WJJ^J^jJ^^ benzyl, (phenyl)- 

four<»rbon atoms or benzoyloxy, and the a^^^ optionally substituted on the 

ethyl and phenyl, said benzyl, (phenyl)ethyl ^^^^^^^T^siJng of alkyl of one to 
benzene ring by one or two moiet.es mdepe ^^^^^^^^ t 9 hat if said benzene 
four carbon atoms, alkoxy of one to ^ r J^^^^S^^ n no more than 6 carbon 
ring is substituted by two of sa.d moiet.es then "^^^^ ^ "ne to eight carbon atoms; and 
atoms; R' 2 is selected from the group consisting of hydrog en and aH W of o ne o g ^ 
each R' is independently selected from the S rou P ?S^?fSmO tolTvrtth the proviso that if n is 2, then said 

s "'"a*! impound according to claim 2 wherein R' ? is hydrogen. 
4. A compound according to claim 3 wherein n is zero. 

*"l A^'uVd^X " R'i l» on, hydro*, 9 roup. or, ptann^uttriy oooep,- 

65 able acid addition salt thereof. 
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10. A compound according to claim 2, wherein R', is straight or branched-chain aikyl, benzyl, (phenyl)- 
ethyl, cyclohexylmethyl or hydroxyalkyl. 

11. The compound 1-isobutyl-1H-imidazo(4,5-c]-quinolin^amine according to claim 2, or a pharma- 
ceuticalty acceptable acid addition salt thereof. 

5 12. The compound 1-n-hexyl-1H-imidazo[4,5-c]-quinolin-4-amine according to claim 2. 

13. The compound 1-n-hexyl-2-methyl-1H-imidazo-[4,5-c]quinolin-4-amine according to claim 2. 

14. An antiviral pharmaceutical composition comprising an effective amount of a compound according 
to claim 2 and a pharmaceutically acceptable carrier. 

15. A compound according to claim 1 for use in a method of treatment of the human or animal body. 
w 16. A compound of the formula 

CI 



15 




20 

wherein R 6 is selected from the group consisting of hydrogen, alkyl of one to ten carbon atoms, hydroxy- 
alkyl of one to six carbon atoms, acyloxalkyl wherein the acyloxy moiety is alkanoyloxy of two to four 
carbon atoms or benzyoyloxy, and the alkyl moiety contains one to six carbon atoms, benzyl, (phenyl)ethyl 
and phenyl, said benzyl, (phenyl)ethyl, or phenyl substituent being optionally substituted on the benzene 

25 ring by one or two moieties independently selected from the group consisting of alkyl of one to four carbon 
atoms, alkylalkanoate wherein the alkyl moiety contains one to four carbon atoms and the alkanoate 
moiety contains two to four carbon atoms, alkoxy of one to four carbon atoms, and halogen, with the 
proviso that if said benzene ring is substituted by two of said moieties, then said moieties together contain 
no more than 6 carbon atoms; R a is selected from the group consisting of trifluoromethyl, hydroxyalkyl of 

30 one to six carbon atoms, aminoaikyl of one to four carbon atoms, alkanamidoalkyl wherein each alkyl 
radical is one to four carbon atoms, hydrogen and alkyl of one to eight carbon atoms; and each R 5 is inde- 
pendently selected from the group consisting of halogen, alkoxy of one to four carbon atoms and alkyl of 
one to four carbon atoms, and n is an integer from 0 to 2, with the proviso that if n is 2, then said R 5 substi- 
tuents together contain no more than 6 carbon atoms. 

35 17. A compound of the formula 



40 



45 




wherein R 5 , R 6 , R 8 and n are as defined in claim 1 1 but with the modification that Re is not hydrogen, and R 9 
is hydrogen or methyl. 
so 18. A process for preparing a 1H-imidazo(4,5-c]quinolin-4-amine of the formula 



55 



60 




or a pharmaceutically acceptable acid addition salt thereof, wherein R v R 2 , each R and n are as defined in 
65 claim 2, the process comprising the steps of 
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A> condensing and cyclizing a 3-aminoquinoline of the formula 



NH 2 



10 



is 




(R)n 



wherein R. R, and n are as defined above, in the presence of a react ant •g^^^g^T^ 
of a dialkoxvalkvl alkanoate, a carboxylic acid, a trialkyl orthoester of the formula 
wSKp containing 1 to 4 carbon atoms, and a combination of such a tnalkyl orthoeste ^and 
such a Z£3i acidlwhich reactant or reactants provide the moiety C-R 2 wh.ch .s part of the im.dazo 
ring, R 2 being defined as above, to provide an intermediate of the formula 



20 



25 



30 



35 



40 




B) oxidizing the intermediate provided in Step A) to provide an intermediate of the formula 




(R)n Ks/ 

C) chlorinating the intermediate provided in Step B) to provide an intermediate of the formula 

,C1 



50 



(R)n 




and 



D) aminating the intermediate provided in Step C) to provide ^2Sf n0,i ^ ne 
which may optionally be converted to said pharmaceutical^ acceptable acid addition salt 

l^n^und according to claim 2for use in a method of treatment of the human oranimal body for 

Type I or Type II Herpes simplex virus. 
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Patentanspruche 

1. Verbindung der Forme! 



5 



10 




is in der R, aus der Gruppe ausgewahlt 1st, die aus Wasserstoff, Alkyl mit einem bis zehn Kohlenstoffatomen 
(einschlieSlich von zyklischem Alkyl), Hydroxyalkyl mit einem bis sechs Kohlenstoffatomen, Benzyl 
(Phenyl)ethyl und "Phenyl besteht, wobei der aus (Phenyl)ethyl Oder Phenyl bestehende Substituent 
gegebenenfalls an dem Benzolring mit einem oder zwei Anteilen substituiert ist, die unabhangig vonein- 
ander aus der Gruppe ausgewahlt sind, die aus Alkyl mit einem bis vier Kohlenstoffatomen, Alkyialkonat, in 

20 dem der Alkylanteil ein bis vier Kohlenstoffatome und der Alkonatanteil zwei bis vier Kohlenstoffatome 
enthalt, ferner Alkoxy mit einem bis vier Kohlenstoffatomen und Halogen besteht, wobei, wenn der Benzol- 
ring mit zweien der genannten Anteile substituiert ist, diese Anteile zusammen nicht mehr als 6 Kohlen- 
stoffatome enthalten; R 2 aus der Gruppe ausgewahlt ist, die aus Wasserstoff, Trifluormethyl, Hydroxyalkyl 
mit einem bis sechs Kohlenstoffatomen, Aminoalkyl mit einem bis etwa vier Kohlenstoffatomen, 

25 Alkanamidoalkyl, in dem jedes Alkylradikal ein bis vier Kohlenstoffatome enthalt, Benzyltrtio, Mercapto, 
Alkylthio mit einem bis vier Kohlenstoffatomen und Alkyl mit einem bis acht Kohlenstoffatomen besteht; 
R 4 aus der Gruppe ausgewahlt ist die aus Wasserstoff, Alkoxy mit einem bis vier Kohlenstoffatomen, 
Hydroxy, Alkylamino mit einem bis vier Kohlenstoffatomen, Dialkylamino, in dem jedes Alkylradikal ein bis 
vier Kohlenstoffatome enthalt, Alkyl mit einem bis vier Kohlenstoffatomen, Alkylthio mit einem bis vier 

30 Kohlenstoffatomen, und Morpholino besteht, wobei, wenn R 2 Mercapto, Alkylthio oder Benzylthio ist, R 4 
Wasserstoff oder Alkyl ist; und wobei jedes R unabhangig von den anderen aus derAhangig von den 
anderen aus der Gruppe ausgewahlt ist, die aus Alkoxy mit einem bis vier Kohlenstoffatomen, Alkyl mit 
einem bis vier Kohlenstoffatomen und Halogen besteht, und n eine ganze Zahl von 0 bis 2 ist, wobei, wenn 
n gleich 2 ist, die Substituenten R zusammen nicht mehr als 6 Kohlenstoffatome enthalten; oder ein 

35 pharmazeutisch verwendbares Saureadditionssalz einer solchen Verbindung. 
2. Verbindung der Formel 




in der R' t aus der Gruppe ausgewahlt ist, die aus Wasserstoff, Alkyl mit einem bis zehn Kohlenstoffatomen 
(einschlieSlich von zyklischem Alkyl), Hydroxyalkyl mit einem bis sechs Kohlenstoffatomen, Acyloxyalkyl, 

so in dem der Acyloxanteil ein Alkanoyloxy mit zwei bis vier Kohlenstoffatomen oder Benzoyloxy ist und der 
Alkylanteil ein bis sechs Kohlenstoffatome enthalt, Benzyl (Phenyl)ethyl und Phenyl besteht, wobei der aus 
(Phenyl)ethyl oder Phenyl bestehende Substituent gegebenenfalls an dem Benzolring mit einem oder zwei 
Anteilen substituiert ist, die unabhangig voneinander aus der Gruppe ausgewahlt sind, die aus Alkyl mit 
einem bis vier Kohlenstoffatomen, Alkoxy mit einem bis vier Kohlenstoffatomen und Halogen besteht, 

55 wobei, wenn der Benzolring mit zweien der genannten Anteile substituiert ist, diese Anteile zusammen 
nicht mehr als 6 Kohlenstoffatome enthalten; R' 2 aus der Gruppe ausgewahlt ist, die aus Wasserstoff und 
Alkyl mit einem bis acht Kohlenstoffatomen besteht; und jedes R' aus der Gruppe ausgewahlt ist, die aus 
Alkoxy mit einem bis vier Kohlenstoffatomen, Halogen und Alkyl mit einem bis vier Kohlenstoffatomen 
besteht, und n eine ganze Zahl von 0 bis 2 ist, wobei, wenn n gleich 2 ist, die Substituenten R zusammen 

60 nicht mehr als 6 Kohlenstoffatome enthalten; oder ein pharmazeutisch verwendbares Saureadditionssalz 
einer solchen Verbindung. 

3. Verbindung nach Anspruch 2, dadurch gekennzeichnet, daft R' 2 Wasserstoff ist 

4. Verbindung nach Anspruch 3, dadurch gekennzeichnet, daS n gleich null ist. 

5. Verbindung nach einem der vorhergehenden Anspruche, dadurch gekennzeichnet, daB R, bzw. R', 
65 ein Alkyl mit vier Kohlenstoffatomen ist 
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6 Verbindung nach einem der Anspruche 2, 3 und 4. dadurch gekennzeichnet. daS R<, Hydroxyalkyl 1st, 
Oder sin pharmazeutisch ^^^T^S^^^net, da S RS ein Hydroxy- 
a,M~r4 C ?K^ 

— zum Behandein des men - 



schlichen oder tierischen Korpers 
20 16. Verbindung der Formel 



25 



30 




glSch 2 : i die Substituenten R 5 zusammen nicht mehr als 6 Kohlenstoffatome enthalten. 
45 17. Verbindung der Formel 



35 



40 



SO 



55 



60 



<*5>£ 




in der R* R* R 8 und n die im Anspruch 16 angegebenen Bedeutungen haben, jedoch mit der Abanderung, 
daS Re nicht Wasserstoff ist und R 9 Wasserstoff oder Methyl isL 



65 
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18. Verfahren zum Erzeugen eines 1-H-lmidazo 4,5-c chinobin-4-amins der Formel 



10 



15 



20 




Oder eines pharmazeutisch verwendbaren Saureadditionssalzes desselben, wobei R t , R 2 jedes R und n die 
im Anspruch 2 angegebenen Bedeutungen haben, mit folgenden Schritten: 
A) ein 3-Aminochinolin der Formel 




(R)n 



25 in der R, R, und n die vorstehend angegebenen Bedeutungen haben, wird in Gegenwart eines Reaktanten 
kondensiert und zyklisiert, der aus der Gruppe ausgewahlt ist, die aus einem Dialkoxyalkylalkanoat, emer 
Carbonsaure, einem Triaikylorthoester der Formel R 2 C(0-Alkyih in der "Alkyl" eine Alkylgruppe mit 1 bis 4 
Kohlenstoffatomen ist, und einer Kombination eines derartigen Trialkylorthoesters und emer derartigen 
Carbonsaure besteht wobei dieser Reaktant Oder diese Reaktanten den Anteil C— R 2 bilden, der emen Teil 

30 des Imidazoringes darstellt, und R 2 die vorstehend angegebene Bedeutung hat, so daB em Zwischen- 
produkt der Formel 



35 



40 




erhalten wird 

B) durch Oxidation des im Schritt A) erhaltenen Zwischenprodukts ein Zwischenprodukt der Formel 



50 



55 



60 



A" i 



erhalten wird, 

C) durch Chlorieren 



im Schritt B erhaltenen Zwischenprodukts ein Zwischenprodukt der Formel 
,C1 




65 erhalten wird und 
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Revendications 

1. Compose repondant a la formule: 



(R)n 




ri*n* lanuelle R est choisl dans le groupe comprenant I'hydrogene. les radicaux alkyle de 1 a 10 atomes de 
LeWndamment dans le groupe comprenant les rad>caux ^f^^J^S^^SSSmi 

TZV^^nm^to^ 'S^XunSS mercapto. alkylthio ou benzylthio, R, soft 

... 4-,-J /«nmnnco 



luanis n s»u&uii,© no w ^ — 

d'acide acceptables pharmaceutiquement d un tel compose. 
2. Compose suivant la formule: 



(R')n 




55 



60 



dans leauelle R'i est choisi dans le groupe comprenant les radicaux alkyle de 1 a 10 atomes de carbone (y 
tSmSS radiiaSXte cycliques), les radicaux hydroxyalkyle de 1 a 6 atomes de carbone. les radmaux 

le fragment acyloxy est un fragment alcanoyloxy ^-"^t*^ 
ou benzovloxv et le fragment alkyle comporte de 1 a 6 atomes de carbone, un raAcal benzyle, un radical 
tohKSet Phenyle, ces substituants benzyle, (phenyl)ethyle ou phenyle etant eventuellement 
SSSSmS le noyau V de benzene par un ou deux fragments choisis independent dans le groups 
comprenant les radicaux alkyle de 1 a 4 atomes de carbone. les radicaux alcoxy de l a 4 atomes de carbone 
et tes haloaenes a la condition que, si le noyau de benzene susdit est substitue par deux de ces fragments, 
dans^ 

groupe comprenant I'hydrogene et les radicaux alkyle de 1 a 8 atomes de carbone; et chaque R est cho.s. 
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independamment dans le groupe comprenant les radicaux alcoxy de 1 a 4 atomes de carbone, les halo- 
genes et les radicaux alkyle de 1 a 4 atomes de carbone, et n est un nombre de 0 a 2, d la condition que, si n 
est egal a 2, les groupes R susdits ne contiennent alors ensemble pas plus de 6 atomes de carbone, ainsi 
que les sels d'addition d'acide acceptables en pharmacie d'un tel compose. 
5 3. Compose suivant la revendication 2, caracterise en ce que R' 2 repr6sente I'hydrog&ne. 

4. Compose suivant la revendication 3, caracterise en ce que n est 6gal a zero. 

5. Compose suivant Tune quelconque des revendications prec&Jentes, caracteris§ en ce que ou R', 
represente un radical alkyle de 4 atomes de carbone. 

6. Compose suivant I'une quelconque des revendications 2 a 4 f caracterise en ce que RS est un radical 
10 hydroxyalkyle, ou bien un sel d'addition d'acide acceptable en pharmacie d'un tel compose. 

7. Compose suivant I'une quelconque des revendications 2, 3, 4 et 6, caracterise en ce que R', est un 
radical hydroxyalkyle deU4 atomes de carbone avec un ou deux groupes hydroxy, ou bien un sel 
d'addition d'acide acceptable en pharmacie d'un tel compost. 

8. Compose suivant la revendication 7, caracterise en ce que R' t est un radical hydroxyalkyle de 4 
is atomes de carbone, ou bien un sel d'addition d'acide acceptable en pharmacie d'un tel compose. 

9. Compose suivant ia revendication 7, caracterisS en ce que RS comporte un groupe hydroxy, ou bien 
un sel d'addition d'acide acceptable en pharmacie d'un tel compose. 

10. Compost suivant la revendication 2, caracterise en ce que R't est un radical alkyle a chaine droite 
ou ramifiee, un radical benzyle, un radical (ph6nyl)ethyle, un radical cyclohexylm<§thyle ou un radical 

20 hydroxyalkyle. . „ . _ 

11. Le compose 1-isobutyl-1H-imidazo[4,5^c]quinoleine-4-amine suivant la revendication 2, ou un sel 

d'addition d'acide acceptable en pharmacie de ce compose. 

12. Le compose 1-n-hexyMH-imidazo[4,5-c]quinoleine-4-amine suivant la revendication 2. 

13. Le compose 1-n-hexyl-2-m§thyl-1H-imidazot4,5-c]quinol6ine-4-amine suivant la revendication 2. 
25 14. Composition pharmaceutique antivirale, comprenant une quantity efficace d'un compose suivant la 

revendication 2 et un v£hicule acceptable en pharmacie. 

15. Compose suivant la revendication 1, destine a I'utilisation dans une m&hode de traitement du 
corps humain ou d'un animal. 

16. Compose repondant a la formule: 

30 CI 



dans laquelle R« est choisi dans le groupe comprenant I'hydrogene, les radicaux alkyle de 1 a 10 atomes de 

40 carbone, les radicaux hydroxyalkyle de 1 a 6 atomes de carbone, les radicaux acyloxyalkyle dans lesquels le 
fragment acyloxy est un fragment alcanoyloxy de 2 a 4 atomes de carbone ou benzoyloxy et le fragment 
alkyle comporte de 1 a 6 atomes de carbone, un radical benzyle, un radical (ph6nyl)ethyle et un radical 
phenyle, ces substituants benzyle, (phenyl Jethyle ou phenyle etant eventuellement substitues sur le noyau 
de benzene par un ou deux fragments choisis independamment dans le groupe comprenant les radicaux 

4S alkyle de 1 a 4 atomes de carbone, les alcanoates d'alkyle dans lesquels le fragment alkyle comporte 1 a 4 
atomes de carbone et le fragment alcanoate contient 2 a 4 atomes de carbone, les radicaux alcoxy de 1 a 4 
atomes de carbone et les halogenes, a la condition que, si le noyau de benzene susdit est substitue par 
deux de ces fragments, dans ce cas ces fragments ne contiennent ensemble pas plus de 6 atomes de 
carbone; R 8 est choisi dans le groupe comprenant le radical trifluoromethyle, les radicaux hydroxyalkyle de 

so 1 £ 6 atomes de carbone, les radicaux aminoalkyle de 1 h 4 atomes de carbone, les radicaux alcanamido- 
alkyle dans lesquels chaque radical alkyle comporte de 1 & 4 atomes de carbone, I'hydrogene et les 
radicaux alkyle de 1 a 8 atomes de carbone; et chaque R 5 est choisi independamment dans le groupe 
comprenant les halogenes, les radicaux alcoxy de 1 a 4 atomes de carbone et les radicaux alkyle de 1 § 4 
atomes de carbone, et n est un nombre entier de 0 a 2, a la condition que, si n est §gal a 2, dans ce cas les 

ss substituants R s susdits ne contiennent ensemble pas plus de 6 atomes de carbone. 
17. Compost rSpondant h la formule: 



35 



(R 5 ) 



n 





o 



R 9 
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10 



15 




SU!V STa condensation et .a cyciisation d'une 3-aminoc,uino.eine de la formule: 



20 



25 




30 dar, leau.Ha R, fli et n on, la ^^^^^^'r^ 5 
grour* compreitant un alcaooate da rtwT ^™rSnt de 1 a 4 atomea de cerbone et una 
formula R, CKMIkylel 00 "alMe" •* » ^=7; e un a KeKr«xyliqua.ceo U caataa(*lafoumisaantle 
S^^"^^ »™ P*»— * pour .ortnat on 

35 interm&Jiaire de la formule: 



40 



45 




B) I'oxydation de I'intermediaire fourni par I'etape (A) pour 



donner un intermediate de la formule: 



50 
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C) (a chloration de I'intermediaire fourni par I'etape (B) pour donner un intermediate de la formule: 



(R)n 




D) I'amination de I'intermediaire fourni par I'&ape C) pour donner la 1H-imidazo[4,5-c]quinoleine-4- 
15 amine susdite qui peut etre eventuellement convertie en sel d'addition d'acide acceptable en pharmacie. 
19. Compose suivant la revendication 2, destine h s'utiliser dans une m§thode de traitement du corps 
humain ou d'un animal contre le virus Herpes simplex Type I ou Type II. 
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